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S eaworthiness in rough water, 

simplicity and strength of con- 
struction, and fair speed with com- 
paratively low power, are features of 
the small runabout motorboat, shown 
in the illustrations and detailed in the 
working drawings* It is of the V- 
bottom type, and the high, flaring bow 
enables it to cut the water with slight 
pounding or spray* A light-weight 
motor of 4 lip* is satisfactory, and for 
greater speed one of not over 8 hp. may 
be installed with a proper margin of 
safety, and freedom from excessive 
vibration. The deck plan is shown in 
Fig, ? of the page plate; the structural 
framework in Fig* G in plan, and in a 
vertical section from bow to stern, in 
Fi ? . 8* 

Before beginning the work of con- 
struction Figs, C, 7, and 8 should be 
understood, and then full -sue paper 
patterns are made for the frames A to 
I, as shown in Fig* I* The diagram for 
the transom frame A is shown com- 
plete, those for the other frames being 
given in half section only* Make the 
f rimes* other than the transom, of 1 by 
3-in* straight-grained oak. The two 
parts of each side section are bolted 



together with a 1-in, piece, 5 in* wide* 
called a knee, and the two side sections 
are joined at the keel by means of bolts 
and a heel, 1% in, thick, as shown in 
Figs, 3 and 5. The fastenings are made 
with %-in, bolts, fitted with washers 
and nuts* Inspect the frames to make 
certain that they are not twisted, and 
mark them A, B, etc,, as indicated. 

The stern frame, or transom, shown 
in Fig. 2, as viewed in section at J-K, 
Figs, 7 and 8, is made of oak, cypress, 
or pine, preferably in one piece, and 
1 >/2 in. thick* Two boards for it may 
be doweled, as shown in Fig. 1* Paint 
the pins and joined edges with marine 
glue, and clamp the pieces together to 
dry. Then shape the transom as 
shown, and fasten 1 by 2-in* oak bat- 
tens across it, fastening them with 
screws, as shown in Fig. 2, Fasten 
1 by 2-in, oak battens around and % in. 
in from the edges, to provide a suitable 
nailing strip for the planking. 

The keel is a straight-grained piece 
of oak, or yellow pine, 3 by 4 in, by 18 
ft., as shown in Figs. 6 and 8. Lay it 
out on a suitable level area for the 
fitting and assembling of the frames. 
They are notched over it, as shown in 




\ 






Sectional Diagrams of the Transom and Frames: To be Laid Out Full Sire on Paper Pattern*, 
to Which the Pieces are Fitted Accurately 
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detail in Fig. 5, and bolted into place 
through the heel. Countersink the 
bolt heads. Line the frames up per- 
fectly or trouble will be experienced in 
producing the desired contour and 
balance in the craft. Where the pro- 
peller shaft extends through or near 
the keel, it is necessary to fix the 
frames with two bolts straddling the 
shaft, as detailed in Fig. 3. 

The shape and construction of the 
stem post, the stem and stern knees, 
and the method of fastening them into 
place are shown in Fig. 8, and in de- 
tail in Figs. 2 and 9. These parts may 
often be supplied to the best advan- 
tage by dealers in boat stock, in the 
natural crook, which is most desirable. 
They may also be built up as shown. 
To prevent the water from working 
into the seams of these parts at the 
joints of the stem and knee, stop- 
waters are used, as indicated in Fig. 8, 
and detailed in Fig. 9. They are plugs 
or dowels of white pine, dipped in 
marine glue. The stem and knees are 
bolted to the keel with Mr in. bolts, 
after painting the joints with glue. 

Cut a rabbet, or planking groove, 
into the stem and stem knee, to pro- 
vide a suitable nailing support for the 
planking, as indicated by the dotted 
line in Fig. 8, and in the stem detail, 
Fig. 9. Make the rabbet Ms in. deep, 
to bring the surface of the rabbeted 
parts flush with that of the planking. 
The upper corners of the keel are 
beveled to fit against the garboard, or 
lower plank, as shown in Fig. 5. 

Brace the assembled frame tempo- 
rarily, and strongly enough to with- 
stand twisting strains. Turn the frame 
over so that the keel is uppermost, and 
level it carefully, for the nailing of the 
planking. The system of planking 
used is shown in Figs. 2 to 5, and in 
detail in Fig. 9. The best size for the 
planks is in lengths of 20 ft. 6 in., so 
as to give a minimum of end joints. 
Where short lengths are used, the 
joints should be supported on blocks 
on the inside, and the planks butted 
together. The planking, dressed on 
both sides, is Ms by 2 y 2 in., though the 
width may vary slightly, preferably 



less than this width. Put on the gar- 
board, next to the keel, first, and fit it 
to the bevel on the keel, as shown in 
Figs. 4 and 5. Fit the ends of each 
plank to the transom and into the 
rabbet at the stem post. The planks 
are fitted alternately on opposite sides 
of the hull. Their edges are beveled 
slightly to form a close fit on the in- 
side, and to provide a space for calking 
the seams. Nail the garboards into 
place against the keel by means of wire 
finishing nails, sunk edgewise through 
the plank, as shown in Figs. 5 and 9. 
Fasten the planks to the transom and 
the stem post with nails or screws, gal- 
vanized, or of brass. Fit the planks 
carefully to the frame. At the chine 
strake, as indicated in Fig. 4, it may be 
necessary to trim the sharp corner 
slightly to produce a good fit for the 
planks, as shown in the chine detail 
in Fig. 9. After all of the planks have 
been put on, plane the top plank, or 
sheer strake, flush with the upper ends 
of the frames. Then turn the hull over 
on its keel, supporting it with braces. 
The woodwork of the upper portion 
may now be installed in part. 

Notch the frames to receive a 1 by 
3-in. filler piece of oak or pine behind 
the coaming, as shown in Fig. 3 and in 
the coaming detail, Fig. 9. Make the 
coaming of Ms by 6-in. oak, fitting the 
pieces for it into place only tempo- 
rarily at first. The position of the 
coaming at the ends of the cockpit is 
shown in Fig. 8. The side decking is 
of Mr in. oak, or cypress, fastened with 
brass screws. Fill in the comers with 
quarter-round molding, as shown in 
Fig. 9. The forward and rear decks 
are of the same material, and are sup- 
ported on deck beams fixed across the 
hull, as shown in Fig. 8. 

The shaft log and engine bed shouh 
then be located. The position of tl' 
engine is about 7 ft. aft of the bow. 
exact location will vary with differ 
types and sizes of engines, and sho 
be determined carefully to give 
proper stability. The engine is mor 
on bed timbers bolted to the fram 
keel. The engine shaft is carriec 
wooden shaft log, fixed on the ; 
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and the outside of the keel, as shown 
in Fig. 8. If desired, the hole through 
the shaft log may be bored at a mill 
which may have furnished the keel and 
other special wooden parts. Metal 
stuffing boxes are fitted to the ends of 



the shaft log, and the joint of the shaft 
log and keel is made water-tight with 
marine glue or white lead, and bolted, 
as shown in Fig. 3. 

The cockpit is finished with flooring 
and siding, and bulkheads are built at 
the stern and the bow.* The stern bulk- 
head is made by paneling the frame B, 
and the forward bulkhead, by building 
in a partition, as shown in Fig. 8, and 
in detail in Fig. 4. The siding for. the 
cockpit is nailed to the frames, and the 
flooring to 1 by 3-in. floor beams. The 
seams of the decking are calked with 
marine glue. 

The calking of the hull must be done 
thoroughly to insure that the craft will 
be seaworthy. Twisted calking cotton 
is tamped into the seams, as shown in 
the calking detail, Fig. 9, by means of 
a calking iron. The calking is covered 
with a V«-in. layer of black marine glue. 
Soften the glue by heating it in a 
water-jacket container, and force it 
well into the seams, overfilling them 



slightly. The glue does not become 
very hard, and when set, the hull 
should be scraped, removing excess 
glue. The outside should be given two 
coats of oil primer, and two of finish- 
ing paint. Paint the interior parts 
also, creosote or asphal- 
tum paint being pref- 
erable for this purpose. 
The cockpit should be 
painted first with an oil 
primer and then with a 
finishing coat. The 
coaming and decks may 
be finished with paint 
or several coats of spar 
varnish. 

The general arrange- 
ment of the fittings is 
shown in Figs. 7 and 8. 
The metal fittings may 
best be purchased, but 
some of them may be 
made if desired. The 
location of the gasoline 
tank in the bow, the 
seats of wooden strips, 
the steering wheel, pro- 
peller and connections, 
and the method of fix- 
ing the rudder into place, are shown in 
Fig. 8. A detail of the rudder and its 
supports is shown in Fig. 9. The rud- 
der is controlled from the wheel by 
means of wire-reinforced rope extend- 
ing from a cross arm at the top of the 
rudder shaft, around the coaming, and 
through pulleys to the wheel drum. 



Making Cupped Leather Piston 
Washers 

Leather washers, cupped to fit the 
piston of a pump, were required to 
make a repair, 
and were made 
quickly as fol- 
lows: The pump 
barrel was 1^ 
in. in diameter, 
and the disks 
were cut % in. 
larger in diameter. A spool of a diam- 
eter two thicknesses of the leather less 
than 1% in. was used to form the wash- 




Details for the Rudder, Coaming, Stopwater Plug, and Other 
Constructional Features 
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ers, as shown in the sketch. The 
washer is moistened and tied over the 
spool, centered with a pencil in put- 
ting cm the strings, and then placed on 
the same or another spool with a metal 
ring or strong cord to hold it, as shown 
at the right, and permitted to dry into 
shape.— Herbert Consierdine, Ham- 
mond, La. 



Ridding a Garage of Automobile 
Exhaust Gas 

The exhaust gas from an automobile 
proved offensive in a closed garage and 
the difficulty was remedied by install- 
ing a pipe with a hose connection to 
the exhaust pipe of the car, and con- 
necting it to the chimney. This method 
can be applied to garages having no 
chimney by the installation of a suit* 
able Hue, or outlet,— J. M. Straughan, 
Sprague, Wash, 



Sink for Washing Blueprints 

The blueprint sink detailed in the 
sketch is simple in construction and 
practical in use, 
Four pieces, 
preferably oak, 
are made for the 
sides and ends. 
A ‘groove is 
planed near the 
lower edge so 
that the tongue* 
and -groove bot- 
tom will fit in all 
the way around. 
This g r o o v e 
Is u p port s the 
bottom, and provides for shrinkage 
and expansion, avoiding buckling of 
the lead lining. Two cross strips are 
screwed to the under side, and a leg is 
fastened to each by means of brackets. 
The lead lining is fitted, and the upper 
edges turned over, and tacked down. 
Half-round strips arc nailed over the 
lead, and the woodwork finished as de- 
sired. 



IT A spool cut at the middle provides 
two useful knobs. 




Headlight as Emergency Lamp for 
Operating Room 



A surgeon found it necessary to per- 
form an operation after dark, in a 




town where commercial electric light 
current was unavailable. As an open 
light should not he used in a room 
where an anesthetic is administered, 
the electric headlight of an automobile 
was made to serve. The car was run 
up to the window of the room ; the 
reflector and bulb from one of the 
headlights were removed, anti after 
hanging the reflector over the oper- 
ating table, the wires were run through 
the window and connections made. To 
assure proper results, the system was 
tested carefully, and it was made cer- 
tain that the storage battery was fully 
charged. An extra bulb was provided, 
in case the one in use should burn out. 
The light proved quite satisfactory, the 
reflector shading the eyes of the oper- 
ators and concentrating the light on a 
small area, as desired.- — Harry M. Ken- 
nard, Charles City, la. 



Raising Level of Gasoline in a 
Blowtorch 

When the gasoline level is low in a 
blowtorch the pressure causes an ex- 
cess of air in the burner supply pipe, 
blowing out the flame. In an emer- 
gency, a little water poured into the 
gasoline will cause the latter to float 
to a high enough level tn operate the 
torch satisfactorily. 
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Handling Long Pipes in a Small Shop 



Pipes, long rods, and similar pieces, 
are difficult to handle in a small shop. 

A 4-in. pipe. 



fitted through 
the wall of a 
small plumber’s 
shop, made it 
possible to 
thread pipes of 
consid erable 
length without 




bringing them into the shop. The 
pipes were drawn through the opening 
in the wall and clamped at one end, as 
shown. To thread the opposite end it 
was necessary only to reverse the pipe. 
When the opening was not in use, its 
ends were covered with pipe caps. — 
W. P. Langreich, New York, N. Y. 



Holder for Slip Stones 




Slip stones of good quality are fairly 
expensive, and easily broken if left to 
lie about the 
bench or ma- 
chine. They may 
be kept safely 
and convenient- 
ly in a block like 
that shown. The 
grooves of sev- 
eral sizes are 
chiseled into the block, which is as long 
as the longest stone to be fitted into it. 
The ends are guarded with strips of 
wood. — Henry Wcdde, Chicago, 111. 



Cutting Porcelain Insulators 

Considerable difficulty was experi- 
enced in cutting round porcelain in- 
sulators used in 
electrical work. 
The job was 
satisfactorily ac- 
complished a s 
follows : A piece 
of flat, cold-rolled steel, twice as wide 
as the diameter of the insulators and 
of the same thickness as the smaller 
insulators desired, was procured. A 
small hole, A, was drilled through it. 




and a slot C cut from the end to the 
hole, with a hacksaw. The hole B 
was drilled the same size as the in- 
sulators. The latter were then clamped 
in the hole B, in a vise. With a blow 
of a hammer on a cold chisel, set on 
the upper surface of the steel strip, the 
insulators were cut neatly, and to the 
proper height, the same as the thick- 
ness of the strip. In half an hour, 500 
insulators were cut, with only eight 
damaged ones. Carrying on this 
method of cutting under water, pro- 
duced better edges on the insulators. — 
George N. Garrison, East Orange, N. J. 



Device for Cutting Tire Fabric on Bias 

A wet knife instead of shears is used 
in cutting tire fabric on the bias in a 
large plant. A 
straightedge of 
hard wood, to 
which two 45° 
guide blocks are 
fastened, reaches 
across the table, 
as shown, and is 
used as a guide 
in cutting. The 
straightedge is held at the proper 
angle by keeping the guide blocks 
against the edges of the table. 



Painter’s Brush Preserver and Carrier 

A wood finisher and painter con- 
structed the receptacle shown in the 
sketch to keep 
his paintbrushes 
in good condi- 
tion, and also for 
use in carrying 
them to and 
from his work. 
The container is 
12 by 6 by 6 in. 
in size. It is 
fitted with a 
raised cover, 4 in. deep, hinged to one 
side. The cover is built to fit inside 
the container somewhat like the cover 
of a dinner pail. Two hooks hold it in 
place, when being carried by means of 
a handle. A small hole is bored in the 
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middle of each end, about 1 in. from 
the top edge. A stiff wire is passed 
through the two holes, leaving a little 
to spare at each end. Holes are bored 
through the handles of the brushes and 
the latter strung upon the wire. Suffi- 
cient oil or turpentine is poured in to 
immerse the bristles completely. — L. B. 
Robbins, Harwich, Mass. 



General-Utility Sawhorse 

A sawhorse which will serve the pur- 
poses that two ordinary sawhorses 
serve in many instances is shown in the 
sketch. It may be built quickly of 
stock timber, and of a size suited to 
particular needs, the dimensions indi- 
cated being suitable for work of aver- 
age size in carpentry. If desired, the 
construction may be made more per- 
manent by fastening the pieces to- 
gether with screws, making housed 
joints where the legs are fixed to the 
main piece, and bracing them securely 
below. A convenient height for the 
sawhorse is 22 in., and a length of 
about 8 ft. is satisfactory. The work is 
supported on this device at three points 
when ripping, making the frequent 
shifting of the board to get a solid back- 
ing unnecessary. The center board is 
made shorter than the end pieces, so 
that it will not interfere in ripping, yet 




give a support at the middle. This is 
especially handy in ripping long nar- 
row strips. — Harry Simon, Laguna 
Beach, Calif. 



filling of bearings by an occasional 
of oil is wasteful and inefficient. 



Trolley Tool Rack for Shop or 
Laboratory 



A trolley tool rack made up of a 
tray suspended from a two-wheeled 




hanger on a rod or stiff wire is con- 
venient in bringing tools to the point 
where the work in hand is' being done. 
The device may be placed above a long 
bench or adjacent to a row of ma- 
chines, and has other uses even in 
such work as electrical installations. 
The rack proper consists of a board, 
% by 14 by 28 in., around the edge of 
which holes of various sizes are bored 
for the fools. A frame, 2 in. high, 
provides a tray. A piece of 2 by 4-in. 
stuff supports the tray from the 
hanger. — R. E. Edward, Seattle, Wash. 



Preventing Breaking of Plaster by 
Door Knobs 

A G-in. square of sheet cork, or com- 
position, of the same thickness as the 
plaster, may be used, at the point of 
contact, to prevent the breaking of 
plastered walls by door knobs when no 
stops are provided at the floor. This 
method was used with success in a 
repair job and the patches of composi- 
tion board were painted over the same 
color as the wall. — E. L. Thomas^ 
Pittsburgh, Pa. 




2894 



POPULAR MECHANICS 



An Adhesion and Impulse Engine 

The rotary-fan type of power mech- 
anism shown in the illustration was 



designed and built to apply a moving 
jet of steam economically to a set of 
blades, making use of the impulsive 
force as well as the adhesion of the gas 
in contact with the peculiarly shaped 
blades. A jet of steam is forced at high 
pressure into the chamber from the 
fan-shaped injector connected to the 
supply intake. The steam comes into 
contact with the convolute blades and 
is carried toward the center of the 
chamber where the blades converge, 
passing out into the discharge tube. 
The curve of the blades is such that 
the maximum rotary propulsive force 
is obtained from the steam pressing 
against them. The device develops a 
relatively high power on the shaft, the 
openings through which the steam es- 
capes being designed so that the gas is 
held in the chamber under sufficient 
pressure to produce the maximum 
power, without retaining it long 
enough to permit condensation. 

The chamber is built up of a metal 
shell, having a circular plate riveted 
to its open side, and bearings cast as 
part of the shell and cover, as shown in 
the sectional view at the right. The 
injector is fitted in the top of the cham- 
ber and is fan-shaped, the width of the 



chamber. The revolving wheel, housed 
in the chamber, is of sheet metal and 
fitted with a solid shaft on the left side, 
as shown in the sectional view, and a 
hollow hub, for the discharge 
of the steam, on the right. 
Eight convolute blades are 
fitted between the side plates 
of the wheel, and openings are 
provided between them to per- 
mit the steam to escape into the 
hub discharge tube. 

The steam enters the cham- 
ber under pressure and is forced 
against the outer edge of the 
convolute blades, reacting 
against the curve and being 
carried toward the hub. I have 
obtained very high speeds with 
the device, and this seeming 
disadvantage was readily over- 
come by increasing the propor- 
tionate size of the wheel. It 
has given satisfactory results 
as a water motor, and when the wheel 
is well under way, and the chamber is 
filled with water in revolution, the 
power derived has been found to be 
large in proportion to the water pres- 
sure. This is caused by the centrifugal 
action of the water, the resulting power 
being applied largely upon the curved 
blades rather than upon the inner sur- 
face of the chamber. — J. S. Zerbe. 



Soapsuds Reduces Carbon Deposit in 
Compressor 

Trouble was experienced with an air 
compressor, due to the accumulation 
of carbon in the cylinders, and after 
several methods for removing it had 
been tried unsuccessfully the feeding 
of soapsuds into the cylinders from an 
oil cup was suggested. While it did 
not prevent completely the formation 
of the carbon, the compressor could be 
run much longer without cleaning, and 
when it was shut down the deposit was 
found to be soft and easily removed. 
The soapsuds were introduced into the 
cylinder for about one-half hour once 
a day, and the feed from the oil cun* 
was increased at this time. — T. 
Bums, Elmira. N. v 




Steam is Forced from the Injector at High Pressure, and, by 
Adhesion as Well as Impulse on the Convolute Blades, 
Relatively High Power is Developed 




POPULAR MECHANICS 



2895 



A Homemade Concrete-Tile 



Weather Curtain for Converted 



Machine 



Sleeping Room 



I built this tile machine for a farmer 
who made concrete drain tile in his 
spare time. The machine may be of 
various sizes, this one being for tile of 
6-in. diameter, 1-in. wall, and 12 in. 
long. Heavy galvanized sheet iron, 12 
by 26 in. r was bent to a circular shape, 
and an internal diameter of 6 in,, for 
the form A, The ends, at j, overlap 2 
in, Make two straps, B, % by 1 by 8 
in., and bend eyes for the rod D f of %- 
in. iron. Make two 4-in. pieces, E, simi- 
larly, and rivet both sets to the form 
A, as shown. Bend the %-in, iron rod 
D into shape and fasten it to the bands 
B and E, Make a hopper for the top, 
completing the outer form A. 

Sheet metal, 14 by 12 in. T is used for 
the inner form F t \vhich is 4 in. in out- 
side diameter. Rivet on, as shown, 
four straps of iron, C, provided with 
eyes, for the rod H. This rod is ar- 
ranged so that, when the end H is set 
as shown, the outside diameter of the 
core is 4 in., and when released, be- 
comes less. Make a cap, G, used only 
while filling the mold. 

To use the machine, the form A is 
set on a suitable board, and the core F 
centered. The latter is then expanded, 
and the cap and hopper are put on. 
The concrete mixture is tamped in, the 




core is released by the handle H, and 
removed. The form A is taken off by 
releasing the rod D, leaving the tile on 
the board to cure. — R, S. Matzen, Fort 

Cal tins, Colo, 



The arrangement shown in the 
sketch served to convert an ordinary 
bedchamber into an out-of-door sleep- 




The Curtain* ire Held Taut and Rolled by the Center 
Cord Fixed to a Sa*h Weight 



ing porch. The windows were removed 
from their frames to give plenty of 
fresh air. An awning was necessary to 
protect the room from the weather and 
to screen it properly. The awning 
doth, pulleys, cord, and bearings for 
the rod were obtained at an awning 
store, A curtain pole served to wind 
the canvas ; brass hinge pins, slipped 
through standard awning sockets and 
made fast in the ends of the pole, pro- 
vided excellent hearings for the pole to 
revolve upon. The problem was to find 
some means of rcrolling the awning 
automatically and keeping it stretched 
taut in the wind. To do this, one of the 
counterweight cords in the window 
sash was extended, wound around the 
awning pole in a direction opposite to 
that of the canvas, and made fast. The 
awning proved effective and strong — 
Jack Bechdolt, 
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Repairing a Damaged Universal Chuck 



The Manipulation of Gold Leaf 



A universal lathe chuck was broken, 
as at A -in the illustration, two of the 
jaws being ineffective. It was thrown 




New Grooves were Cut in the Jaws to Pit Plates 
Fixed to the Pace 



into the scrap heap, and I repaired it 
as follows: New grooves, C, were cut 
on the sides of the jaws of the same 
size as the old grooves B, the jaws 
being annealed. A plate of soft steel, 
to fit groove C, was made of the same 
diameter as the face of the chuck, and 
a center hole cut in it. It was drilled, 
tapped, and counterbored, as at H, at 
the left, and fastened with screws. 
Three slots, G, were milled in the plate 
to correspond with the old guides for 
the jaws, thus forming the plate J. 
The jaws were fitted in the grooves G, 
and the chuck gave good service. — 
Richard H. Jehlicka, Worcester, Mass. 



Making a Loose Wooden Thread Fit 
Tightly 

A loose handle, which was threaded 
into a mop, was tightened by driving a 
row of nails around the worn threads 
so that the fit was snug. The handle 
could be removed easily, just as if the 
threads were their original size. Nails 
with small or rounded heads are best 
for this purpose. — Charles L. DeCou, 
Los Angeles, Calif. 



An old Pittsburgh sign painter told 
me how he used to sit on the bows of 
the river boats and gild the figure- 
heads, with much of his gold leaf blow- 
ing away. Finally he thought out this 
method : After removing the first leaf 
of gold, and thus exposing the next one. 
he turned over the paper leaf separat- 
ing the gold, exposing as much of the 
gold leaf as he required for use, and, 
running his forefinger nail along the 
creased paper, cut the gold, after which 
he lifted it up on the tip. This is the 
method used generally today by sign 
painters, and many others who use 
gold leaf. 

In gilding on glass, it is necessary to 
size the surface with water size, flow- 
ing plenty on until it runs off in quite 
a stream ; onto this the expert swings 
his leaf, and it lands somewhere on the 
outlines of the lettering — he is not par- 
ticular just how accurately, so that the 
letter is covered; and when he has all 
the letter spaces covered, with perhaps 
a great deal of space not included 
within the letters, he permits it to be- 
come dry. The leaf settles down flat 
on the glass. 

There are several brands of gold leaf, 
grading according to amount of pure 
gold, contained and the intended use. 
One variety is made expressly for gild- 
ing on glass, another for gilding on 
wood. The difference is mainly in the 
degree of thinness. One layer of leaf 
makes a good job on wood, while on 
glass two layers make a better job than 
one. For exterior gilding the medium 
shade of gold leaf does best; the pale- 
colored leaf contains silver, hence tar- 
nishes from gas or smoke. 

Water gilding is that in which the 
leaf is laid on a size composed of isin- 
glass, or glue and water; oil gilding is 
done on a size composed of oxidized 
linseed oil. Water size is for gilding 
on glass, and oil size for gilding on 
wood. Oil size may also be used on 
certain textiles, and other surfaces, just 
as water sizes are sometimes used in 
decorative work. Water-size gilding 
is burnished as soon as the size and 
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leaf are dry, by rubbing with a wad of 
raw cotton ; the same with oil-size 
gilding* One book of gold leaf will 
gild 1 % sq* ft. of surface* 

Varnish impairs the luster and color 
of gold leaf. If varnish must be ap- 
plied* first coat it with pale shellac. 

Gold leaf is injured by dampness and 
cold. If gilded work is varnished be- 
fore it is perfectly dry it will show 
scratches. To avoid this, apply a thin 
coat of white shellac, which will soon 
dry, and upon this the coat of varnish 
may be laid* To remove gold leaf 
from any part where not desired, as in 
letter gilding, or lining, use a dampened 
chamois skin. 

In oil-size gilding, if the Size is too 
fresh it will drown the gilding or in- 
jure its luster. Better have the size too 
dry than too wet* If loo dry, breathe 
upon it, which will give sufficient 
‘*taek M to the size to hold the leaf. 

Where two pieces of leaf overlap 
they will often cause a joint to show, 
and this may be removed by gently 
stippling- it with the tips of a bristle 
brush. To prevent laps showing on 
very smooth surfaces, have the size 
quite tacky, When gilding becomes 
dull from gases and smoke, its color 
may be restored by a weak solution of 
sulphuric acid. 

To gild carved wooden letters, dip 
them into a thin priming paint, made 
from white lead and raw linseed oil, 
with a little drying japan* Then hang 
them up to dry. When dry, sandpaper 
smooth, using steel wool for getting 
into the curves* Next apply a coat of 
paint thinned out with turpentine and 
containing a little varnish. When dry, 
sandpaper lightly to smooth the sur- 
faces and apply another coat of fiat 
paint. When this is dry, apply a coat 
of shellac, to insure a perfect surface* 
Use a slow oil size. Then gild, when 
of the right “tack.” 

To prevent gold leaf from adhering 
where not wanted, as when letters of 
guld are to be made on a painted, or 
other, surface, a raw potato cut in two, 
and rubbed over the parts that are to 
resist the leaf, may be used. — A* A sti- 
muli Kelly, Malvern, Pa. 



A Double-Hood Roadster Automobile 



A novel automobile which proved 
very convenient in ‘"trouble shooting 1 * 
at a garage, and which was also used 




This Car was Dubbed "Automobile Janus" by Reason 
of It* Two M Face* ,f 



for local advertising purposes, was 
made by rebuilding a car to have two 
hoods, seats, and steering columns, as 
shown in the photograph reproduced. 
The extra fittings were bought at small 
cost, and this arrangement provided 
for the gasoline tank under the rear 
hood and gave plenty of space for 
tools, etc. The entire body was painted 
and striped in orange and black. In 
towing disabled cars one man faces the 
car being towed, and can readily in- 
form the driver, if need be.— A, P, 
Swaidmark, Concord, N, H, 



Adjusting Drawer Key to Insure 
Privacy 

Where the locks in a cupboard or 
similar place are alike, and it is desired 
to make one of 
them private, a 
simple and effi- 
cient device is to 
saw off a piece 
of the key, about 
M<i in. long* 
Force this wash- 
erlike ring down 
tight over the post of the lock in the 
keyhole* as shown* This key will un- 
lock the lock, but when another is tried 
it will not go far enough into the lock 
to turn. — Oliver Higgins, Napoleon 
Ohio. 
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Improvised Flame (or Broken 
Eyeglasses 



Small Cutters or Dies Kept on Safety 
Pins 



In an emergency, when a pair of 
glasses was broken, and it* was found 
difficult to get along without them, a 
pair of old 
lenses, broken at 
the fastenings 
only, was fitted 
into a frame 
made of card- 
board. The 
frame wars made 
of the proper 
size so that the 
lenses were cen- 
tered over the 
eyes, and the lenses were glued to it. 
Bows were made of wire and fastened 
in holes at the ends of the cardboard. 
This improvised frame gave reason- 
able satisfaction, in spite of its peculiar 
appearance. — A. B. Wegener, Madi- 
son, N. J. 




Folding Bracket for a Ladder 

Pails, brushes, or other tools and 
materials used in working from a lad- 
der, may be sup- 
ported conven- 
iently on folding 
brackets like 
those shown in 
the sketch. They 
are hooked to ad- 
joining rungs 
and a board is 
fastened across 
them. When not 
in use they are 
folded out of the way, or removed from 
the ladder. They are made by form- 
ing a hinge joint in two strips of iron, 
as at C. The upper end A and the 
lower end B are curved to fit the rung 
without slipping off easily. The upper 
strip D is drilled to provide a fasten- 
ing for the shelf. — James E. Noble, 
Portsmouth, Canada. 



CA washer placed around the neck of 
a bottle containing poison marks it 
effectively. 




In the tool-dressing department of a 
machine shop there are usually many 
small parts, such as dies and cutters, to 
be ground. In order to keep the sets 
together, it was found convenient to 
place them on large safety pins made 
of spring-brass wire. — J. R. Minter, 
Washington, Ind. 



Protective Flap for Drawers of 
Drawing-File Cabinet 

Drawings, tracings, etc., are wrinkled 
when the drawers of the file cabinet 
become so filled 
that the con- 
tents catch on 
the bottom of 
the next drawer 
above. The 
sketch shows 
how to avoid 
this by attaching 
a flap of flexible 
cardboard, or 
canvas, as indicated. Bind the front 
edge with a */2 by %-in. strip and pro- 
vide handholes along it. Metal corner 
plates prevent the flap corners from 
lifting when they are tucked in. When 
selecting a drawing from the drawer, 
hang the flap on the knob of an upper 
drawer. 



Stand for Stacking Irregular Castings 

A stand which prevents breakage of 
irregular-shaped castings and econo- 
mizes space is 
shown in the 
sketch. It may 
be made of a size 
suitable to the 
castings to be 
stacked upon it. 

The base is a 
plate of cast iron 
and into it is 
threaded an iron 
pipe. A number of pipes may also be 
arranged on one base. — E. A. Binney, 
St. Louis, Mo. 
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Formula for Calculating Automobile 
Speeds 



Shop-Order Box Saves Time of 
Workmen 



It is often desired to calculate the 
speed of an automobile, the engine 
speed, gear ratio, etc., being known. 
The formulas ordinarily used are long 
and involved, with considerable pos- 
sibility of error. The following for- 
mula will make the calculation easier. 
The abbreviations used are: S, speed 
of car in miles per hour; s, speed of 
motor, in revolutions per minute; R, 
gear ratio ; T, diameter of tires on rear 
wheels, in inches; K, a constant, 33G, 
by which the process is shortened. 

Tracing the power from the engine 
through a known gear ratio, R, the 
speed of the rear axle will be RXs 
revolutions per minute. Each wheel 
has a circumference of 3.14 multiplied 
by the diameter, or 3.14XT in., which 
is 3.14 XT-t- 12, if reduced to feet. 

The car will be propelled a distance 
equal to the circumference of the 
wheels, with each revolution of the 
rear axle. Thus, to find the distance 
in feet traveled in a minute, multiply 
the speed of the rear axle — RXs revo- 
lutions per minute — by the circumfer- 
ence of the wheels — 3.14XT-f-12. To 
change this rate to miles per hour, be- 
fore dividing by 12, multiply the re- 
sult by 60, and also multiply the 12 by 
5,280. Reducing this result, it is found 
that the process may be simplified so 
that T multiplied by R, multiplied by 
s, and the result divided by 336, gives 
the speed in miles per hour. Thus 336 
is established as the constant K, for 
use in shortening the calculation. The 
formulas, carried through the above 
process are : 

c_ 60X3.14XTXRXS TXRXs 

12X5,280 336 ’ 



or = 



TXRXs 
77 > 



as outlined in the detailed process 
above. — Claude Schuder, Takoma 
Park, D. C. 



CA bundle of short strings, or cords, 
bound together can be used as a brush 
or swab. 



To facilitate the work in a large rail- 
road roundhouse, the jobs for the 



The Workmen Take Their Orders from the Box 
Instead of Having the Foreman Deliver 
the Cards to Them 

various workmen were assigned by 
means of a card system. By placing 
the cards in an order box, subdivided 
for the various kinds of work, much 
time was saved, since the workmen re- 
moved the cards from their department 
files when passing the box, which was 
situated in a convenient place. 



Oil Cups Remodeled to Adjustable 
Feed 

A number of plain oil cups were 
changed to a satisfactory self-feeding 
type at little expense as follows : The 
hinged cap of 
the oil cup was 
tapped for a %<r 
in. cone-pointed 
setscrew, and a 
locknut applied 
to prevent the 
screw from jar- 
ring loose. This 
screw acted as a needle valve, seating 
on the edge of the small hole in the 
bottom. A hole, for filling the cup was 
drilled through the cover, and the lat- 
ter was then sweated fast. A feed as 
slow as one drop in ten minutes was 
obtained, and when once set for its 
particular purpose, the valve needed 
no further attention. — D. A. Hampson, 
Middletown, N. Y. 
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Illuminated Flag Remains Unfurled 



On flay? when there is only a slight 
wind blowing it is difficult to make a 
large flag remain unfurled unless it is 




The Flag Remains Unfurled Even in a Light Breeze 
and is Illuminated at Night 



supported. The device shown in the 
illustration, which is a permanent fix- 
ture of the staff, combines this feature 
with the illumination of the flag. A 
frame made of a piece of pipe, curved 
to cause the flag to have the appear- 
ance of being blown in a breeze, is 
supported at the top from the flagstaff. 
A vertical section is fixed to this and 
attached to the staff at its lower end by 
a short piece of pipe. The flag is sus- 
pended from the pipe by rings. Shaded 
lights are arranged along the staff to 
move with the flag in a change of 
wind. — L. E. Crane, Hastings, Minn. 



Carrying Storage Battery in Tool Box 

Motorists arc often cautioned against 
carrying a storage battery in a tool box 




Space was Economized by Incasing the Battery in the 
Tool Box. without Injury to the Tools 



because of its injurious effect on tools, 
clothes, etc. Sometimes the tool box 



is most convenient for housing the 
starting and lighting battery, and this 
problem was solved as shown in the 
illustration. A wooden box was made, 
to hold the battery, having a tight- 
fitting cover, and painted inside with 
asphaltum acid-resisting paint. A 
sheet-lead pan was made to fit the bot- 
tom of the box, and provided with a 
drain pipe of lead, discharging to the 
ground. A lead-pipe vent passed 
through the side of the steel case to 
allow the gases to escape. The wires 
passed out through rubber packings in 
the front of the battery box. — Victor 
W. Page, Bristol, Conn. 

Positive-Grip Hose Coupling 

In order to splice, or mend, various 
kinds of rubber, or fabric, hose I made 
the coupling 
shown in the il- 
lustration. The 
central section is 
a brass union 
having corruga- 
tions at the end 
and a threaded 
portion at the 
middle. The ends 
of the hose to be 
joined are held 
in place by two 
caps having a 
hexagonal nut at one end, the latter 
threaded to fit the center portion of 
the union. The caps are slipped over 
the ends of the hose, which are fitted 
snugly on the corrugation. By draw- 
ing up the cap, a close joint is secured. 
— -E. E. Burnham, Amite City, La. 

Electric Drier Used in Drafting 
Room 

A portable combination heater and 
fan, such as is ordinarily used by bar- 
bers, was employed successfully for 
the drying of ink on tracings and 
drawings, and for drying prints and 
mounted sheets in a drafting room. 
This kink saved considerable time in 
inking drawings, as it was not neces- 
sary to wait long for the ink to dry. 






Spiked-Roller Garden 
Harrow 



The Holler it Run over Bed* of PcreoniiU, Cultivating Them with Only 
Slight Injury to the Roots, Which doei Not Hinder Growth 



Proper cultivation of 
perennials in the home 
garden, beds of which 
cannot be spaded hand* 
tly without injury to 
the plants, was pro- 
vided by the use of a 
homemade roller harrow. In the 
spring, when the asparagus, for ex- 
ample, conies up, the bed is harrowed 



concrete. A rakelike cleaning bar. 
made of 2 by 2-in, stock, and fitted 
with spikes, spaced to mc=A\ 



Wax Patterns for Making Plaster 



Molds 



In experimental work, as well as in 
the making of patterns for ornamental 
or shaped pieces, the use of wax pat- 
terns is economical and practical, Pour 
the melted beeswax into a rough mold, 
or box, approximately the size of the 
pattern. Cool it; and carve it to the 
desired form, using a knife, or other 
sharp tool, slightly warm. If a plaster 
mold is desired for the casting of the 
pattern in metal, immerse the beeswax 
pattern in plaster of Paris, pouring it 
into a suitable container, which may 
be used when the resulting mold is 
poured in metal. Provision for the 
entrance of the metal should be made 
by cutting gates in the plaster mold, 
or by making suitable additions to the 
wax pattern before pouring the plaster 
around it. The wax is removed from 
the mold by heating it gradually and 
then pouring the molten metal, solder 
or lead, into the mold. The latter is 
sawed open carefully and can then be 
used again. The soft ^ 
metal may be shaped ' ^ ’ 

further to form a pat- 
tern for molding in 
sand, if desired. 



thoroughly* stirring up the soil, and 
pulverizing it, without cutting the 
roots. The piercing of the plants by 
the spikes does no serious harm. The 
frame supporting the harrow may be 
fitted to a plain roller when desired. 
The roller harrow was made as fol- 
lows: A large can was fitted with 6-in. 
spikes, spaced as shown in the detail 
sketch. A pipe was set in the center 
of the can, which was then filled with 
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on the roller, was fixed to the handle 
and the strap-iron braces. The latter 
were set on a long bolt, inserted in the 
center pipe, and provided with a cotter 
for easy removal. — E. B. Smith, Chi- 
cago, 111. 



Garbage-Can Housing of Reinforced 
Concrete 

The unsightliness, and most of the 
common insanitary features, of the 
home garbage can were overcome by 




The Garbage Can is Concealed in a Container Which 
Serves Also as a Flower Box 



providing a concrete receptacle for it. 
The upper part was arranged as a 
flower box. A large lard can was used 
as the garbage container, its compara- 
tively small size making it necessary 
to empty it frequently. The can is 
set on a shelf, bracketed to the door, 
which is hinged on a wooden strip, set 
into the concrete. A metal latch holds 
the door shut. 

The size of the housing is suited to 
the can. That shown is 36 in. high. 
The hollow base is cast separately, 
without reinforcement. The form for 
the base consists of one box within an- 
other, the intervening space being filled 
with concrete, the concrete for the top 
of the base being placed over the top 
of the inner box, and leveled off on 
the upper edges of the outer form. 

The main section of the housing is 
built up around a wire-mesh frame. 
The mesh is cut to form reinforcement 
for the three longer vertical sides, and 



bent into shape. The smaller piece 
for the front is wired into place. The 
mesh for the bottom of the flower box 
is also wired securely. The concrete 
is applied to the sides of the mesh, a 
roughing coat being first applied. The 
surface of this is left rough to afford 
a good hold for the finishing coat. For 
the roughing coat a mixture of 1 part 
Portland cement and 2 parts of clean, 
fairly fine sand is used; and for the 
finishing coat, 1 part cement and 1 
part fine sand. The surfaces are 
troweled smooth. — M. Veldman, Grand 
Rapids, Mich. 

Cableway for Handling Shipbuilding 
Material 

Rigging f° r the handling of mate- 
rial for the building of ships that offers 
suggestion for application to other 
types of large construction was de- 
vised for a plant in Seattle, as 
indicated in the diagram. At each 
end of the slip, in which the craft 
lies, are two posts, 110 ft. high, well 
guyed and anchored. A steel cable, 
IV 2 in. in diameter, extends between 
the posts and carries a trolley operated 
by power winches, of the double-drum 
type. One drum on each winch raises 




The Cable Suspended from the 110* Foot Posts Carries 
a Trolley for Handling Material 

and lowers the crane hook on the trol- 
ley and the other pulls the trolley back 
and forth. — B. W. Brintnall, Seattle, 
Washington. 



<TA coat of raw linseed oil brightens 
and preserves old outside paint. Do 
not permit it to gather in drops on the 
lower edges of clapboards and similar 
edges* 
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Two Shovels Used as Post-Hole Auger 



A Rack for Washing Vegetables 



When only a few holes for posts are 
to be made, and no auger is at hand, a 
good substitute may be devised by 
using two spades* or shovels, A strong 
rope is tied around the handles of the 
shovels to form a loop, about 8 in. 
long when extended. Grasp the shovels 
by the handles, extend them within the 
rope, and drive them into the ground. 
The earth is cut loose, and then re- 
moved fro m the hole by spreading the 
handles, and drawing it up between the 
shovels* 



Saw-Setting Anvil and Hammer 

A set of tools such as are often used 
by saw setters may be made readily by 
mechanics. A hammer and anvil with 
gauges are shown in the sketch* The 
hammer is tempered and provided 
with a hickory handle. The anvil is 
mounted in an oak, or maple, block, or 
post, to be sat oil a bench, or on the 
lloor. The latter is preferable, as it 
makes a more solid base* The anvil is 
fitted into the block deeply, and pins 
are driven through the side holes. The 
anvil, not receiving the blow of the 
hammer directly, may be left hard. 
Mild-steel pieces are fixed on each end 




Thl* Outfit II Practical! for Individual Use. Or for 
Saw Setting at a Business 



of the anvil, and adjusted for various 
ei/cs of saw teeth, which are set over 
the beveled edge of the anvil— Donald 
A llauipsoti. Middletown, N. Y. 



A simple device for washing vege- 
tables, and by the use of which a truck 
farmer was able to get better prices for 




Better Prices were Procured for Vegetables Washed 
by the Use of This Arrangement 



his product, is shown in the illustra- 
tion* It is made of gas pipe and con* 
nected to the irrigating system of the 
farm. A 2-in. pipe is connected to a 
smaller one and a cut-off is placed be* 
tween them* A 1-tn. pipe is connected 
to the cut-off and reduced to smaller 
connecting pipes on each branch. The 
water finally reaches four short lengths 
of pipe. On the upper side of the 
lower pipes and on the lower side of 
the two upper ones, small holes are 
drilled in a line* The small streams 
make two vertical sheets of water* The 
vegetables are placed on a screen, 
which is set on top of the trough, A 
cover of sheet iron is fitted over the 
pipes and the tray. It prevents the 
water from sprinkling on the person 
washing the vegetables. — M. Glen 
Kirkpatrick, Des Moines. la, 

H Local reductions of density in 
photographic negatives may be ef- 
fected by rubbing with a bit of old 
handkerchief dampened with alcohol. 
The cloth “bites’* best when nearly 
dry, and two folds should he used over 
the end of a match for working in 
small areas. 
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Garage Roof as a Playhouse 

In 1m i Id i ng a garage in a small city 
lot, the roof was utilized to make up 
for the space taken from the play area 




Tht Root of the Garage was Pitted Out as a Useful 
Play Area and. Recreation Spot 



of the children, by building a pergola 
on it, as shown in the photograph re- 
produced, A high coping was built 
around the edge of the wall and an out- 
side stairway provided. The space is 
very popular as an open-air room for 
the whole family, a safe play place for 
the children, and a cool recreational 
spot for informal little parties. Porch 
furniture was fitted to the playhouse 
and increased its usefulness, — Lee Me- 
Crea, Claremont, Calif, 



Device for Repairing Water Hose 



If breaks in rubber or fabric hose 
are repaired promptly, the life of the 
hose can be extended considerably. By 




ri*,2 

Draw the Wire Up Clotdr, Lock tt by 
Twisting the Device 



the hose, as shown in Fig. 8, and bind- 
ing wires fixed around them, by the 
method shown in Fig, 1. The wire 
tightener is made as follows: A short 
piece of J/i-in, iron pipe, A, is fitted 
with a threaded bolt, B, which slides 
in it. A cotter is set through the bolt, 
and engages a washer at the end of 
the pipe A. A metal block, C, is tapped 
to fit the bolt B, and a hole is drilled 
in it for the wire, which is clamped 
by means of the thumbscrew F, The 
end of the pipe A is plugged, as shown 
at E. and a %-in. hole drilled for the 
wire, clamped by the screw G, When 
the wire is in position around the hose 
D, the handle H is turned, and the wire 
drawn up tightly. The device is then 
twisted so that the wire is held securely 
around the hose and the nipple.— W. 
Drvnan, Kansas City» Mo, 



Foot-Lever Wire Cutter Made of 
a PHer 

In cutting a large quantity of wire 
in short lengths, when only a hand 
cutting plier was 
available, con- 
siderable time 
was saved by 
rigging the plier 
with a foot lever 
and a gauge, as 
shown. The plier 
was mounted on 
a slotted block 
by means of two 
straps of sheet 
iron, and a 
spring was fixed to the lower jaw, 
and to the base block of the device. 
A hole was drilled into the lower 
handle and a cord from the foot lever 
was passed through it and fixed to the 
upper handle. The wire was passed 
through the slot, its end against the 
gauge block, and cut off by a light 
stroke on the foot lever. — James P. 
Lewis, Golden, Colo. 




the use of the device shown in the 
sketch, repairs of this kind may be 
made quickly and substantially. A 
short nipple is placed in the ends of 



<TA large leather or rubber washer on 
the handle of a brush, used overhead, 
prevents the liquid being applied from 
dripping on the hand* 





At Small Cost 



A IR-PROOF walls, free circulation 
of cool, dry air, the purity of the 
ice, and the cleanliness of the ice 
chamber, are essential factors in the 
efficiency of a refrigerator. That de- 
scribed in this article, and detailed in 
the illustrations, was designed with 
these factors considered, and makes 
ample provision for the needs of a large 
family. It was built at a cost of $17.50. 
If it is kept well iced, the circulation 
of the air, which is fundamental, will 
be maintained by the rising of the 
warmer, and the falling of the colder, 
air. The interior is of spruce — white- 
wood or poplar are good — having no 
odor to affect milk or butter. 

The stock bill, lumber listed in lineal 
feet unless otherwise specified, is as 
follows : 

05 board ft. matched spruce; insides; % in., 

10 and 16 ft. lengths. 

85 board ft. matched pine; outsides; % in., 

10 and 16 ft. lengths. 

100 ft. strapping; furrings; % by 2 in. 

18 ft. spruce ; linings and furrings, comers of 



front; % by 2 in. 
ft. spruce; linings and 
base of front; % by 4 in. 



14 ft. spruce; finings and furrings, header and 



4 ft. spruce: linings and furrings under ice 
door of front; % by 5 in. 

9 ft. spruce; linings ana furrings for mullion; 
% by 2^ in. 

9 ft. pine; comers of front; % by 3 in. 

4 ft. pine; mullion; % by 2% in. 

7 ft. pine; header ana base; % by 4 in. 

4 ft. pine; under ice door; % by B in. 

3 ft. pine; legs; 1 ^ by 5% in. 



12 ft. pine ; cap ; % by 3 in. 
12 ft. pine; base; *4 b; 



4 in. 



support for the structure. Tack build- 
ing paper for insulation on the inner 
side, and nail spruce lining boards over 
it. From the stock for the outside, cut 
pieces for the outer sides of the top 
and bottom, to project about 3 in. 
around the edges of the frames, as indi- 
cated at E, Fig. 3. Tack building paper 
upon the open side of each frame, and 
nail on a part of the boarding, leaving 
an opening for packing in the filling. 
The latter may be dry shavings, saw- 
dust, mineral wool, paper, or other 
nonconducting material. When the 



. ^ . . T by 4 

30 ft. spruce; door jambs, milled; 1*4 by 2% 
in. 

30 ft. spruce; door frames, milled; 1% by 2*4 
in. 

50 ft. whitewood; shelves; % by 1*4 in. 

140 sq. ft. building paper. 

1 sheet galvanized iron. No. 26 gauge; 28 by 
06 in. 

1 sheet galvanized iron. No. 26 gauge; 21 by 
40 in. 

1 lb. solder. 

1 piece lead pipe, light weight; for waste pipe. 

2 lb. sixpenny common nails. 

1 lb. 2-in. tinned clinch nails. 

2 lb. eightpenny common nails. 

1 lb. sixpenny finish nails. 

1 lb. eigntpenny finish nails. 

8 pair galvanized iron hinges, 4 in. 

3 lever door fasteners; galvanized, 4 in. 

8 screws; 3V4 in., No. 15; to fasten legs. 

1 pt. shellac. 

1 qt. paint. 

First make horizontal frames C and 



BOTTOM PAN 



DETAIL OF LEG 



Details of Several Constructional Features 
and Fittings 



D for the top and bottom, of 2-in. filling is in place, nail on the rest of 

strapping, as shown in Figs. 1 and 3. the boards. Bore a hole for the waste 

Square them carefully to give a good pipe F, centered 1 V 2 in. frotw \.V\r. 
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and 4*4 in. from the back edges of the ments, as detailed in Fig. 3. Care must 
lower frame. be taken that the door openings are 

Cut spruce lining, 4 ft. 4*4 in. long, square, 
to make a width of 6 ft., to cover the Cover the furrings of the ends with 




FRONT VIEW SECTION A*B END VIEW 

Fia.2 Fto.3 Fig. 4 

The Working Out of the Parts and Their Assembling Involve Processes Which Are Comparatively 
Simple, If the Work is Done Systematically as Described 

two ends and the back. Remove the sheathing paper, and pack the spaces 

grooved edge of one piece and joint jyith insulation. Fit and nail the head- 

it straight ; nail it as the first piece of ers L, and thresholds M, of the door 

the lining at the front right corner G, jambs, matching the corners as de- 

Fig. 5. Set the top and bottom frames tailed in Fig. 1. The bottom pan N, 

on end, and nail the lining on with as shown in Fig. 1, should be % in. 

eightpenny common nails. Make cer- narrower and shorter than the bottom 

tain that the jointed edge is square of the inside of the refrigerator. Nail 

with the inside surface of each frame, the pan around the top edge with 

After the lining is in place, cover it tinned nails. Set the waste pipe F 

with sheathing paper. Nail on the through the bushing of the pan and the 

furrings H, clinching the nails in the hole in the bottom, in nailing the edges 

middle ones on the outside. of the pan. 

Make the corner strips I, Fig. 5, the The interior of the refrigerator is 
width shown. The linings J, above, fitted next. Nail in cleats O, Fig. 3, 

and K, below the doors, are fitted as supporting the ice floor P, of spruce, 

shown in Fig. 3. The mullion is built and cleats similar to those at Q, F 

up, as detailed in Fig. 5, and the rail 6, on the back, to receive the fence 

between the upper and lower compart- The latter is of spruce, fitted hor 
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tally, and extends 6 in. from the top 
of the interior, A %-in. hole is bored 
in the ice floor to receive the thimble 
S, fitted into the top of the waste pipe* 
The measurements of the metal pro- 
tection for the ice chamber are next 
taken, Kvery part that comes in con- 
tact with the ice should be covered* 
The iron lilting on the inside of the 
door fits between the jambs when the 
door is closed, After the ice pan. on 
the floor P, is fitted, the hood T is 
nailed in, and its iron covering fitted* 
A trap is fitted on the lower end of 
the waste pipe F, to prevent the escape 
of cold air* The making of the inetal 
interior should be left to a tinsmith, 
unless one is experienced in this work. 

The trim on the front is built up in 
one piece, and fitted into place after 
the interior is complete* The door 
frames are fitted to allow for swelling, 
Me in. on all sides. The doors should 
be fitted tightly against the rabbet of 
the jamb, and should not bind on the 
sides. The fronts of the doors are put 
on with screws from the back of the 
rabbets of the door frames* Line and 
fill the doors as shown in Fig, 5. The 
cap and the base moldings are mitered 
and nailed on. The legs, detailed in 
Fig. l t are fastened with screws. The 
trimmings may be of galvanized iron, 
brass, or bronze* The shelves, detailed 
in Fig. !, are made of slats and are 
bound with iron* Parts of the lining 
not covered with iron are shellacked 
two coats, and the outside is suitably 
finished* 



Leather Pattern Fillets Set in Shellac 

Thick orange shellac should be used 
in setting leather fillets in patterns, in 
preference to glue, as the moisture 
from! the wet sand tends to loosen the 
leather. Both the fillet and the cor- 
ner are shellacked with several coats 
before applying the fillet, which is 
rubbed in with a round stick of suit- 
able size. 



flln painting or finishing wooden rods, 
small patterns, etc-, it is convenient to 
hold them by brads driven in the ends* 



Improvised Rigging for Lifting Heavy 
Machine 

In an engine room where there was 
no crane it was found necessary to re- 
move the armature of a <5-kw< alter- 




Thii Support for Differential Tackle was Devised ip 
an Emergency for Taking Down a Generator 



nator and the upper part of its frame. 
The roof timbers could not be de- 
pended upon, and a tripod derrick 
would lift but not swing aside the 
armature* 

An improvised crane was erected 
by using two 4 by 8-in* timbers, 
rigged as shown* One end of the 
joined timbers was inserted into an 
adjacent wall, and fastened with a 
slanting brace* The other end was 
supported on a strongly braced horse* 
Two 10-in* diameter pulleys were 
mounted on a steel bar, the outer ends 
of which were secured by cotters, A 
chain was run over the bar to form a 
short loop, to which the differential 
block was hooked* The frame was un- 
bolted and the upper part raised 1 ft., 
and rolled beyond the base, where it 
was set down* The armature was next 
lifted and shifted to a truck, — H, S. 
Rich, Poughkeepsie, N* Y* 
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A Barrel Water Filter 

A filter, which was constructed for 
use in a summer camp, and which can 
be used in various sizes for other situ- 
ations, is shown in the illustration in a 
vertical sectional view. A cask of 




about 15-gal. capacity was used as the 
filter tank, and partly filled with gravel 
and sand, as indicated. The service 
pipe was fitted with a check valve oper- 
ated by a copper float and lever arm. 
The cask is supported in the larger bar- 
rel or reservoir by two oak strips, the 
water from the filter flowing down into 
the reservoir, and being drawn from it 
at the pinch faucet. 

The cover of the reservoir is made in 
two parts, so that it may be removed 
from around the service pipe. Where 
water is not available through a pipe 
line, it can be poured into the filter 
from pails. The supporting frame is 
of oak, strongly braced. The reservoir 
should be painted inside with tar, such 
as is used in damp-proofing. The sand, 
particularly the upper portion, should 
be replaced from time to time. — John 
E. Cahill, Jr., New York, N. Y. 



Painting Iron to Withstand Wear 

Iron should be painted immediately 
after being cast or fabricated, if the 
best results in protection by the paint 
are desired. The paint should be ap- 
plied in a dry wind or the warm sun, 
rather than on a damp day or at times 
of the day when the air is damp. The 
surfaces to be painted should be free 
from rust. A first coat of red lead and 
linseed oil is applied and permitted to 
dry hard. Two or three additional 
coats of red or white lead are then 
applied. If the iron is old, the paint 
should be burned off, rust and scales 
removed, and a coating of turpentine 
applied. Then the process is the same 
as with new iron. 



Frame for Assembling or Examining 
Automobile Engine 

An automobile engine is hard to han- 
dle when being assembled, repaired, or 
tested, unless a device is provided by 
which it can be reached at any part. 
The frame shown in the illustration is 
useful for the garage or shop, and is 
made of heavy wood, braced with iron 
rods and protected at the points of 
wear with angle iron. The engine is 
mounted on the frame, which is pivoted 
at its ends. A locking pin at each end 
steadies the frame. When it is desired 
to get at another part of the engine the 
frame may be turned and locked at the 




desired position. Casters make it 
venient to move t * •* fr om 

to place. — R. * 

District €* * 
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A Revolving Feed Mixer 

The mixings of feed for poultry, 
stock, and other animals can be done 
quickly and thoroughly by means of the 



sketches. The iron strips at A and B 
are formed into a pin at one end, and 
this is bent and set in the shaft, hold- 
ing the chamber in place. The door 
catch is a bolt hinged between two 







SCREW EYES 

DETAIL OF DOOR CATCH 



HALVED JOINT' 



DETAIL 



OF IRON AT A AND B 

The Front and Side Elevations. Above, and the Plan, Below, Show the General Structure 
Fixtures are Detailed in the Smaller Sketches 



homemade mixer shown in the detailed 
drawings. It consists essentially of a 
box of %-in. lumber, inclosing a cham- 
ber in the form of an 18-in. cube, 
mounted diagonally on a shaft, and 
supported by a wooden stand. The 
detail dimensions may be varied, 
but the main sizes indicated are such 
that the device can be handled con- 
veniently. The feed is inserted at the 
hinged door, and the shaft is turned 
by means of the crank. The support- 
; 4-in. stuff, strongly 

rv the shaft, 
for the 
'-tail 



screw eyes, and provided with a wing 
nut, by means of which the door is 
clamped at the notched strip of iron 
at the corner. In any case, the device 
should be set high enough so that a 
bucket or feed box may be set under 
the mixing chamber. — Gus Hansen, 
Peachland, Canada. 



([Drain tile and similar products are 
awkward to carry, and a convenient 
method of handling them with slight 
breakage is by the use of an iron bar, 
bent U-shape to form a handle. One 
end of the bar is inserted in the tile 
and the other serves as a 
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Boat’s Wheel Made from Bicycle 
Sprocket 



Garden-Hose Rollers for Graining 
Woodwork 




By mounting an old bicycle sprocket 
wheel on a wooden ring, cut from a 
board glued up 
of several layers, 
as shown in t h e 
sketch, I made a 
steering wheel 
for a motor- 
driven canoe 
which gave com- 
p 1 e t e satisfac- 
t i o n . The ve- 
0 1 neered stock was 

obtained from an 
old tea-shipping 
case and was built up to a thickness 
of 1 in. The wheel is 9 in. in diame- 
ter, and the wooden part was var- 
nished, rubbed down with steel wool, 
and given a high polish. A piece of %- 
in. pipe was used as the shaft, and the 
wheel was locked to it with locknuts. 
- -B. E. Dobree, Battleford, Canada. 



Jig for Slotting Bushings on Milling 
Machine 

The slotting of three bushings. A, at 
once, on the milling machine is accom- 
plished by the 
use of this jig. 
Part B is bolted 
to the milling- 
machine table; 
part is also 
bolted down, at 
the holes D, 
but m list be 
1 o o s e li e d and 
m o v e d back 
when the work 
is changed. The 
bushings arc 
held on the pins E, which are a tritle 
shorter than the bushings. The bush- 
ings should lit snugly on these pins. 
The adjusting screws F arc used to 
tighten the bushings and take up any 
slight variation in length. The stop 
•diould be set to prevent the saw from 
going through member C. — C. Ander- 
son, Worcester, Mass. 
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Short sections of rubber-surface gar- 
den hose can be made into satisfactory 
rollers for use in graining woodwork 
by cutting rings around the hose care- 
fully, in imitation of the grain of the 
wood. The hose may be mounted on 
a wooden roller and fitted with a 
handle. Used in this way, it is best 
to make the wood grain fairly straight. 
The hose may also be cut to give sev- 
eral strips on the surface, extending 
its length, each strip being notched to 
produce a grain effect in varying sizes, 
when drawn over the woodwork. 



Cutting Pliers for Tool Room 

A powerful cutter for cutting 
screws to length without injuring the 
thread was made 
in a tool room, as 
shown in t h e 
sketch. The side 
plates are of 
wrought iron 
and the handles 
and cutters are 
of tool steel, 
tempered. Ma- 
chine screws 
may be used in- 
stead of rivets, 
and the cutters removed easily for 
sharpening. The outside cutting edge 
is not essential but gives the tool a 
wider range of use. 



Preventing Rapid Rusting of Auto 
Fenders 

It is not uncommon to observe auto- 
mobile fenders through which holes 
have rusted and which are loose at the 
fastenings. To prevent this and to give 
the fenders longer life, wash the mud 
and dirt from under them frequently. 
A rust preventive, or any suitable oil. 
will aid as a preservative, but the most 
important precaution is to prevent the 
accumulation of mud, under which the 
rust soon forms. — C. H. Thomas, Ken- 
nett Square, Pa. 
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Testing Oils for Lubricating Qualities 

The user of lubricating oils should 
have a knowledge of their merits and 
this can be gained readily by a series 
of simple tests, shown in the illustra- 
tions. One of the chief characteristics 
of lubricating oil is its tendency of 
gumming into a resin by oxidation, 
rendering it unfit for lubrication pur- 
poses. 

A simple test can be made by elevat- 
ing a sheet of glass, 2 by 4 ft., 6 in. at 
one end, thus forming an inclined plane. 
A drop of oil from each sample under 
test is put at the top of the plane. 
The drops should be placed several 
inches apart so that they will not 
spread into each other. A notation is 
made of the progress of the oil as it 
flows down the plane, several days be- 
ing necessary to complete the experi- 
ment. It is desirable to make a record 
of the flow every six hours. The oil 
flowing the farthest has the best body. 
The oil under test should be kept free 
from dust, under cover if possible. 

To test the fluidity of oil, heat a 
piece of %-in. glass tubing to a red 
heat, draw out one end to a diameter 
of Via i n -» and cut it to a length of 
4 in. Fill it with the oil and note the 
time required for all of it to drip out 
at the small end. Repeat this with 
each sample to learn the relative vis- 
cosity. 

Oils for gas or oil engines should be 
selected for their ability to pass suc- 




cessfully the “fire test.” A metal cup 
of %-pt. capacity is filled with oil and 
heated to a high temperature. A ther- 
is held continuously in the 



oil so that the temperature at the “flash 
point” can be determined. As the tem- 
perature approaches a high value, pass* 
a lighted taper back and forth across 




THE FLASH TEST FREEZING TEST 

The Plash and the Freezing Tests Are Both Impor- 
tant in Grading Oils for Lubrication 

the top of the cup, % in. above the 
smoking oil. The moment the rising 
gas “flashes,” then goes out, and 
“flashes” again, note the temperature 
immediately. This is called the “flash 
point.” Continue to heat the oil until 
it bursts into flame, and continues in 
this state. Read the temperature 
again. This value is known as the 
“fire point.” These two tests are es- 
pecially valuable in selecting oil for 
high-speed tool work where the tem- 
perature is often high. These tests 
should be made only in a suitable shop, 
or a laboratory, and proper precautions 
against fire taken. 

To ascertain the freezing point of an 
oil, fill a test tube and place it in a ves- 
sel of crushed ice. If the oil, which 
should be continually stirred with a 
thermometer, does not solidify at this 
temperature, salt should be mixed with 
the crushed ice. The moment the oil 
solidifies, read the temperature, for the 
“freezing point.” — K. M. Coggeshall, 
Webster Groves, Mo. 



CWax applied to the bottom of cleats, 
supporting temporary walks over 
newly finished floors, will prevent the 
cleats from sticking. 
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Reflector for Flood Lighting 
Construction Work 

On a large construction job much of 
the work was done at night. The 
problem of providing good illumination 




This Cheaply Constructed Reflector Proved Useful in 
Illuminating a Large Construction Job 



was finally met by the use of the 
flood -lighting reflector shown, because 
of the considerable cost of metal fix- 
tures with glass, or porcelain, reflectors. 
The inside of the reflector was covered 
with thin sheet iron, and weather- 
proof lamp sockets were set in place, 
as shown. The wiring was done on 
the hack. The inside surface was 
painted with two coats of white enamel 
and the outside with red lead. The 
reflectors were fitted with 100-watt 
nitrogen- tilled lamps and suspended 
on wire-, to project the light as de- 
-ired, and guyed to prevent swinging. 
P.efore Ida -ting, it was only necessary 
t< i unhoi.k the suspension wires, plac- 
ing the reflectors flat, planks protect- 
ing them from heavy fragments of 
ruck. One of the reflectors was 
mounted on the boom of each derrick, 
making the skip, or bucket, plainly 
\ isible. — T. S. Bums, Elmira, N. Y. 



Electric Pad Warms Auto Radiator in 
Garage 

In order to prevent the freezing of 
the water in the radiator of an automo- 
bile, stored in an unheated garage, an 
electric heating pad was used. The 
pad was flexible, 12 by 15 in. in size, 
and was connected to the light socket. 
With the current turned on to “low,” 
ample heat was provided to prevent 
freezing, at a cost of about six cents 
a day. — C. E. Drayer, Cleveland, Ohio. 



Device Locates Pounding in Engine 
or Machinery 

Better satisfaction is given by the 
homemade device shown in the sketch 
in locating “knocks” in engines and 
machinery than anything 1 have yet 
found. It was made as follows: Two 
small funnels of metal were fitted into 
the ends of a 3-ft. length of 14 -in. pipe, 
anil a coupling was placed over the 
joints. Tin disks were soldered into 
the funnels, as shown, and a cord was 
drawn tightly through the pipe and 
tied at the centers of the disks. A ring 
of rubber packing, with a 1^-in. circu- 
lar opening in the center, was cemented 
to the upper edge of each funnel. By 
placing the packing ring on the engine, 
or machine, under inspection, a slight 
pounding in it will be heard distinctly 
at the other end of the device. Care 




must be taken that the cord is taut, 
and does nut touch the pipe. — R. S. 
Matzen. Fort Collins. Colo. 



i' A small Y-shaped notch cut in one 
jaw of a vise. in. deep, will be in 
no way objectionable for other work, 
ami has many uses. It gives a three- 
point bearing on work held vertical. 
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Clip Supports Brush in Pail 



A Sawhorse Tool Kit 



Paint brushes are injured by being 
permitted to stand in the paint pail 
when temporarily not in use. By fas- 
tening a small metal clip to the side of 
the brush on the wooden part above 
the bristles, the brush may be hung on 
the edge of the can or on a wire 
stretched across it, the bristles hang- 
ing straight instead of being curled 
against the bottom of the pail. 



Danger Sign for Unsafe Grinding 
Wheel 

A workman cannot readily observe 
whether a grinding wheel is damaged 
or unsafe, par- 
ticularly when 
the wheel is 
properly hooded. 

A safety meas- 
ure used in a 
large shop is 
th a t suggested 
in the sketch. 

When a grind- 
ing wheel is 
found to be unsafe, a red danger sign 
usually kept on the side of the ma- 
chine, is fastened to the front of the 
grinder. — J. R. Minter, Washington, 
Indiana. 




SIDE AND END V1EW8 



Jig for Drilling Holes at Ends of 
Shafting 

Holes like A and B, as shown in the 
sketch, near the ends of sections of 
shafting, and at 
right angles to 
each other, were 
drilled by the 
use of the jig 
shown. The 
body C is of 
steel with a hole 
for the shaft D, 
and drill bushings E and F. The set- 
screw G keeps the shaft in place while 
the first hole is being drilled. After 
one hole has b6en drilled, a pin is in- 
serted, counteracting the tendency to 
twist the work on the second hole. — 
L. J. Hansen, Chicago. 




For mechanics, carpenters, or for 
use in odd jobs around the home or 
shop, the saw- 
horse tool kit 
will be found 
useful. It serves 
the double 
purpose of a 
convenient con- 
tainer and carry- 
ing case, and a lightweight horse. The 
trestle is of the common form and the 
tool kit is built into it by paneling 
the ends and one side, around a lower 
shelf. — J. B. Butler, Morganfield, Ky. 




Decimal Dial on Shop Timekeeping 
Clock 

A large structural steel and bridge 
company has adopted the dial shown, 
for timekeeping 
clocks. Zero is 
at 7 a. m., the 
start of the day’s 
w o r k; 5 at 12 
a. m. and 1 p. m., 
the lunch hour; 
and 10 at 6 p. m., 
the end of the 
day’s work. A 
single hand is 
used, and the 
hours are divided decimally, simplify- 
ing timekeeping on the various jobs. — 
Peter W. Seiter, Kansas City, Mo. 




Keeping Dirt Out of Scale Pit 

Discarded rubber belting was fas- 
tened to the frame around a scale pit, 
and lapped over 
the platform, as 
shown, to pre- 
vent gravel, dirt, 
and other small 
particles, from 
working down 
into the scale pit. 

The rubber belt- 
ing does not interfere with the scale 
in weighing. 
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Table for Mounting Drawings on 
Muslin or Backing 

A good method of mounting muslin 
hacking on a drawing, or blueprint, is 
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This Large Table, Designed for Mounting Drawings 
Quickly, Is Also of General Use 



as follows: Stretch the muslin on a 

hoard, or table, as shown, and tack it 



around the edges. The stretching 
should be uniform and should not dis- 
tort the fabric. Dip the drawing to 
be mounted in water for about a min- 
ute and remove the surplus water be- 
tween blotters. Place it, face down, 
on the table and evenly coat the back 
with paste. Turn it over, put the 
muslin on, and roll it down flat, work- 
ing from the center outward. A 
mounting table, large enough to hold 
eight or a dozen drawings, is of great 
assistance, and can be used for other 
purposes as well. The table, shown 
in the drawing, is covered with lino- 
leum, an excellent top. When it is 
desired to mount drawings, a hook at 
each corner is unfastened, permitting 
an oak strip on each side to drop 
down, exposing a row of sharp points, 
as shown in the detail. The muslin is 
stretched over these points, which are 
hidden when the table is used for gen- 
eral purposes. — John D. Adams, Phoe- 
nix, Ariz. 



CTA piece of corrugated cardboard is 
a convenient drier for photographic 
prints, the ends of the prints being 
arched in the corrugations, giving a 
current of air easy access. 



Horse Stalls of Concrete 

By W. E. FRUDDEN 



Serviceability and sanitary considera- 
tions make concrete desirable for the 
building of horse stalls. The illustra- 
tion shows stalls of this type that may 
be built into a new structure in various 
units, or lilted in an old one. The floor, 
drain trough, feed box, manger, and 
partition- are built as a unit, and wood- 
en partitions are set above the con- 
crete sections. A removable plank 
ll<mr in the stalls gives the horses foot 
comfort, not posable upon even a hcav- 
ilv bedded concrete floor. The con- 
crete partitions and the mangers are 
rciniorced with wire mesh and steel 
pipes. The front edge of the manger 
is also guarded with a pipe, so as to 
prevent undue wear on the harness. 
The edges and corners of the exposed 



concrete should be rounded off so as 
to prevent injury to the horses from 
accidental contact in entering and leav- 
ing the stall. A stall in use and another 
in section arc shown to the left in the 
sketch ; a plan view is shown at the 
right, together with a detailed sectional 
view of the construction of the parti- 
tions and manger. 

The floor is laid down first, and of 
the same material used for the other 
concrete portions, a 1 to 2 to 4 mix- 
ture. A weaker mixture may be used 
for the floors if there is a considerable 
area to be laid. The drain trough, 6 
by G in. in section, is cast with the 
floor, a box of %-in. stock being fitted 
into the floor as a mold. The shallow 
drain grooves may be tooled into the 
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surface, and the offsets at the top of heavy wear on the harness* Bolts to 
the trough are provided by strips fixed support the upper portions of the par- 





PLAN 



Concrete Still* 
may lb* Built into 
Ola Barn* fay the 
Ub* of Homemade 
Form?, or » Part 
of the Equipment 
of New Barns 



to the trough mold. The 3-in. pipe, 
reinforcing the partitions at their rear 
ends* is set into the floor when the 
latter is laid, and it is desirable, also, 
to set the lower edges of the wire- 
mesh reinforcement into the floor. 
Wooden forms are provided for the 
partitions and the manger. These 
should be built to be taken apart 
readily so that they may be used re- 
peatedly, The form for the partition is 
a box in which the wire mesh is sup- 
ported, taut and carefully centered, the 
mixture being poured into it and 
leveled at the upper surface. The 
forms for the manger and feed box 
should be set into place and fixed to 
the partition forms before any of the 
forms are filled. The inside of the 
manger is formed by a tapered box 
resting upon the floor. The feed box 
ts poured around a similar but smaller 
form, and the portion below it is cast 
hollow by inserting a form, which re- 
mains in place after the concrete is 
poured into the molds, A 2%-in, pipe 
is set into the front edge of the manger, 
its ends being imbedded in the parti- 
tions, to protect the horses from the 
edge of the manger and to prevent 



titions are set into the concrete, as in- 
dicated in the sectional view. 

The mixture must he freshly mixed 
and thoroughly wet when being 
poured, in order that the molds may be 
filled properly. If necessary, the ag- 
gregate may be tamped into the molds 
slightly. The forms should be left in 
place three days, and then removed 
carefully, so as not to damage the con- 
crete. Sprinkling the work occa- 
sionally, several days after the forms 
are removed, is also desirable as an 
aid in uniform drying. The surfaces 
should be smoothed by removing im- 
perfections in the molds, and a mixture 
of cement and water should he brushed 
over them to produce a satisfactory 
finish, when the molds are removed. 
The work may be surfaced and 
troweled smooth if desired, but this is 
not essential. 

The floor planking is laid crosswise 
and spiked to 2 by 4-in. pieces set at 
the sides of the stall. This arrange- 
ment makes it con venient to replace 
pieces of the planking where the 
greatest wear occurs, and the plank- 
ing may be removed readily for flush- 
ing of the stall. 



2016 
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Dirt-Collecting Comers Filled with 
Cement Grouting 

Column footings and similar corners 
in a factory were filled with cement 
g r o u t i n g, as 
shown, overcom- 
ing the unsightly 
dirt accumula- 
tions. The floor 
may be washed 
with water from 
a hose, in many 
instances, and 
the fire risk from 
inflammable ma- 
terials collecting in corners is reduced, 
and sanitation promoted. — Roy H. 
Poston, Flat River, Mo. 

Vise Pads for Polished Tubing or 
Rods 

If a length of highly polished pipe, 
or rod, is placed in a metal vise, it is 
usually marred 
hook and eye or dented. The 

pads shown 
eliminate this. 
The holes are 
bored in a suit- 
able board, about 
1 y> by 6 by 18 
in., which is then 
sawed in two, as 
indicated, and 
hinges and a hook and eye are attached. 
It may also be given a coat of shellac. 
— Arthur W. Dahl, Superior, Wis. 






An Electric Gas Lighter 
For lighting gas burners used inter- 
mittently, the lighter shown in the 
sketch was found 
satisfactory. A 
piece of wood, 
% by % by 3 in., 
was provided 
with two pieces 
of metal, and the 
two conductors 
were connected through a central hole 
to them. The other ends of the cord 
were connected to a 110-volt lighting 
circuit, in series with a small choke 



coil. When it is desired to light the 
gas, it is only necessary to turn it on 
and then place the lighter over the tip 
of the burner, moving it slightly to 
produce sparks. A coil of 10 or 15 
ohms, having an iron core, will pro- 
duce a sufficiently hot spark without 
endangering the usual 10-ampere fuse. 
The two metal contact pieces should 
be taped except on the ends projecting 
from the wooden handle. 



Soldering a Machine Nut to Sheet 
Metal 

In fitting a can to receive a tap it was 
necessary to solder a nut securely to 
it and the meth- 
od described was 
used. It has nu- 
merous other 
applications. The 
nut was placed 
on the metal and 
a line drawn 
around it, as 
shown. The cen- 
ter hole was cut 
apd the six portions of the hexagon 
were cut and bent down. The nut was 
supported by them and soldered into 
place. A very strong fitting resulted. 
— J. H. S. Cronk, Woodstock, Canada. 



A Flexible Socket Wrench 

For use in places where an ordinary 
wrench cannot be applied, a flexible 
socket wrench is useful. It is a home- 
made device, the 
socket portion 
being formed 
from a short 
piece of iron 
pipe and the 
other sections from steel pipe. It may 
be made in various sizes and provided 
with several sizes and shapes of sock- 
ets, which can be fixed into place as 
desired, by means of the pin. — Charles 
C. Brabant, Detroit, Mtch. 



C Putty for glazing should^ contain 10 
per cent of white lead to withstand the 
weather. 
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Japanese Finish for Spruce 

A finish used on spruce by Japanese 
craftsmen is produced by the applica- 
tion of dilute sulphuric acid, after 
which the surface is charred slightly. 
The acid is permitted to dry and the 
wood is then held over a hot stove, 
until the surface is well blackened. 
The charcoal surface is brushed off 
thoroughly, and the surface oiled with 
linseed oil and beeswax. The harder 
grain appears black and the rest has a 
rich brown tone. 



Preventing Oil Leakage in Gear Box 

Occasionally trouble is experienced 
from leakage of grease or oil out of 
the ball bearings of an automobile gear 
box, as shown in the sketch at the left* 
This is usually due to the failure of 
the felt ring within the ball-bearing nut 
to press closely around the shaft. Such 
a condition was overcome by turning 
out one side of the nut that holds the 
felt packing, and threading it to receive 





Leakage of Oil from an Automobile Gear Box was 
Prevented by Pitting a Pressure Nut against 
the Packing 

another nut, A. The latter, when 
drawn up properly, forces the packing 
ring against the shaft, preventing leak- 
age at this point* 



Compressed-Air Punch for Cutting 
Washers 

A punch for making washers, and 
the automobile tires from which the 
latter were cut, are shown in the illus- 
tration* The punch is operated by 
compressed air* The cylinder is 6 in* 
in diameter and the piston has a stroke 
qf - 1 *" A heavy coil spring in the 
> under the piston, lifts 



the punch after it has cut a washer* 
The lower spring strips the washers 
from the punch. The lever on the two* 
way cock controls the air, and when 




Old Automobile Tires were Cut into Washers with 
This Device 



pulled down, permits the air to force 
the piston down for the cutting stroke. 
When the lever is raised, the air es- 
capes as the spring lifts the piston. 
Tire casings were used with this de- 
vice to make packing washers for oil- 
well pumps, and washers for oilier 
uses can be made similarly.' — F, R, 
Shepherd, Fellows, Calif. 



Hand Drill Used as Lathe 

An ordinary hand drill was used ef- 
fectively as a small lathe in turning a 
number of brass pulleys, by rigging it 
as shown* Two wooden bearings with 
metal strips, A and B, hold the drill 
firmly on the baseboard. An arbor is 
held in the drill chuck, and supported 
on two metal angles, D* The pulley 




E was drilled and forced on the arbor, 
and a suitable support for hand-turn- 
ing tools was provided*— R, C. Fulton, 
Scarsdale, N. Y* 
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A Garden Sprayer of Varied Uses 



Primarily for use in spraying plants 
in a garden, the sprayer shown in the 
sketch, Fig. 1, and made at small cost 




in the home workshop, is useful also 
in the garage, on the farm, and for 
other purposes. The tank A, Fig. 2, 
is 5 by 14 in., and operates satisfac- 
torily at a pressure of about 15 lb., 
when used with ordinary liquids for 
plants. It is made of No. 26 gauge 
galvanized iron, the ends being riveted 
into place. It is filled at the pipe plug 
C. The pressure pipe B extends 
through the tank, and is connected to 
the pump D, a ball valve, originally in 
the connecting tube when the pump 
was used as a foot bicycle-tire pump, 
being at the junction, and controlling 
the back pressure. Straps E support 
the pump. 

The liquid passes through the tube 
B to the valve F, controlled by the 
handle G, convenient to the pump, by 
which the sprayer is carried. When 
the valve is opened, the liquid is driven 
into the nozzle H, which is shown in 
detail in Fig. 3. The threaded %-in. 
nipple J fits into the elbow, and is 
soldered to the copper pipe K, 

which is plugged at the end L. A Ke* 



in. hole, N, is bored in the tube, and 
two turns of brass wire, M, soldered 
into place, produce a spiral course for 
the spray. The brass tube O, soldered 
to the tube P, is set on the tube K, 
with a tight fit. The cap Q is a .38- 
caliber, long cartridge shell, sliding 
tightly on tube P. The end of the 
shell is drilled out, and the disk R, 
having a ViQ-in. hole, is soldered into 
place. In filling the tank, sufficient air 
must be left in it to afford the proper 
possibility for compression. The 
parts, especially of the nozzle, should 
be cleaned after use. — T. T. Sturgeon, 
Los Angeles, Calif. 



Test of Steel Shelving for Deflection 

A manufacturer of metal shelving de- 
sired to test it as to deflection under 
various loads. No special apparatus 
was available, and the arrangement 
shown in the sketch was devised for 
the purpose. The shelving, which was 
of various types, was supported on a 
wooden frame bolted to a bench. A 
scale was set into place below it, and a 
simple jack made by setting a bolt into 
a washer in the top of the tubing, as 



TOP-^ 

LK° ° °A J L\° r. */J 

SECTIONAL VIEWS OF STEEL SHELVM6 




shown. The pressure was appl* 
means of the screw and nut. 
shelves were defle~ 
specified for 

Selander 
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Painting Quick-Drying Cloth Signs 

Where cloth, or muslin, signs are 
wanted for temporary use, exposed to 
the weather, letter them with a paint 
made without oil. Use dry colors of 
fine quality and grind them with var- 
nish or japan to a thick paste; then 
thin out with benzine when ready for 
the work. If too thin, the paint will 
spread. Use a sign writer's one-stroke 
brush, and if especially good wearing 
qualities are desired in the paint, add 
a small quantity of boiled oil to the 
letter color. — A. A. Kelly, Malvern, Pa. 



Device for Tightening Fence Wire 

A large length of loose fence wire 
was tightened by the use of the device 
shown in the 
sketch, made for 
the purpose, A 
piece of %-in, 
iron was shaped 
to form a han- 
dle, and the two 
ends A and B 
were bent at 
right angles to it 
to form the up- 
right parts. 
These may also 
be made by riv- 
eting pieces to the handle portion. 
Their upper ends, at C, were formed 
into eyes, left slightly open. A hole 
for the threaded crank was made in 
the handle section, and the pointed end 
of the screw bent into a hook, at D. 
i he wire is tightened by looping it 
over the hook ami turning the crank. — 
R. S, Matzen, Fort Collins, Colo. 




Collapsible Steps for Boarding a Boat 

Boarding steps for launches and 
small yachts are often bulky to stow 
away on the craft. The type shown 
in the sketch packs flat, takes up little 
space, and is safe and substantial. The 
sidepieces, of %-m, hard wood, are 
curved b» fit the sides of the boat. Two 
iron hooks, the proper shape to fit 
over the gunwale, support the steps. 



The treads are 18 by 10 by % in., 
placed 12 in, apart. They are set hori- 
zontally by hanging the si depieces in 




The Steps Fold Fist for Convenient Storage 
on Board the Craft 

place, and marking the proper position. 
Strap hinges are fixed as indicated, 
and rubber treads provided. — L. B- 
Robbins, Attleboro, Mass, 



Support for Long Work in Vise 

Blocking-up, or other makeshift, 
methods of supporting long work in a 
vise were discarded in a shop, in favor 
of the simple arm fitted to the sliding 
member, as shown in the illustration. 
The device is especially useful on a 
pivoted vise, since it revolves with the 




latter. The extreme end is provided 
with an adjustable screw to fit irregu- 
lar work.— S. L. Wade, Montgomery, 
Alabama, 
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Cushion for Charging Pan of Concrete 
Mixer 




Spring Cushion 



Cable breakages on the lifting rig- 
ging and damage to the charging pan 
of a concrete mixer were avoided by 
the use of a spring 

cushion made of 
two wagon 
springs,mounted 
as shown in the 
illustration* 
Sections 
of rubber 



nailed on the top of the upper board 
of the cushion as a further protection 
to the charging pan. — J. J. O’Brien, 
Buffalo, N. Y. 



Auxiliary Jaws for Center and Turret- 
Lathe Chucks 

In turning a number of castings 
which were too large for the ordinary- 
size lathe chuck, it was found desirable 







This Auxiliary Fit tine for a Chuck Made Possible 
the Handling of Large Castings in a Lathe 

to make a set of auxiliary jaws, which 
were fastened to the face of the chuck, 
as shown in the sketch. The casing A 



is made of soft steel, the sleeve B, of 
steel, tempered at the upper end, which 
is provided with a socket for the 
wrench E. The screw C is of tool steel, 
tempered at the point, and has a key- 
way, as shown, which extends longi- 
tudinally at the back of the casing. 
This keyway engages the key D, which 
is set in a slot at the back of the cas- 
ing and has its back edge flush against 
the face of the chuck. The screw is 
adjusted by means of the wrench E, 
which causes the sleeve B to revolve. 
— G. T. E., Pittsburgh, Pa. 



Tightening a Loose Bushing 

Sometimes, after pressing * bushings 
into their places, they are loose and 
turn when an attempt is made to ream 
them out. In this case, remove the 
bushing, and run a coat of solder 
around the outside of it. Force the 
bushing back into place and the excess 
solder will be scraped off and a tight 
fit will result, with no turning of the 
bushing in reaming it. — J. W. Reyn- 
olds, Mason, 111. 



Kink in Cultivating Small Com 

When corn is small, it is difficult to 
do a good job of cultivating it, because 
of the tendency to cover it with earth. 
By wrapping the shovels of the culti- 
vator next to the row with binder 
twine, the dirt is not pitched on the 
small corn, and it is possible to work 
close to the plant, the binding aiding in 
breaking up the lumps of soil. — Irl R. 
Hicks, Moberly, Mo. 



A Polished-Black Wood Finish 

A finish for woodwork in a high- 
polished black is produced as follows: 
Prime the work with linseed oil, tur- 
pentine, and white lead; apply two 
coats of black mixed with turpe 
and copal varnish. Rnh 
pumice stonr 
another a 
and p 
ro 





A Collapsing Bridge for the Movies 

By RALPH CUMMINS 



A MOVING-PICTURE bridge has 
one span so constructed that it 
can be broken away, precipitating 
an automobile, a carriage, or a horse- 
man into the stream* Many movie 
fans are curious to know by what me- 
chanical means this thriller is effected* 
Boys and others interested in making 
models, far play or diversion, will find 
a miniature bridge of this kind a nov- 
elty, A sure means of tripping the 
section is necessary, for the fall must 
be timed just right, so as not to spoil 
the picture and make necessary an ex- 
pensive ‘^retake/* The tripping appa- 
ratus, shown in the sketch, is one that 
I have used successfully on bridges, 
towers, and walls. The principle is 
simple: Two hinges are placed on op- 
posite sides of the trip post— a 4 by 
4* in. piece upon which one end of the 
span rests, A piano wire stretched 



from the upper hinge to a point oppo- 
site the break-away section, forms the 
means of tripping. When an automo- 
bile is used, a wire can be run through 
pulleys in such a manner that the ma- 
chine trips the break-away span at 
the proper instant. 



Painting Cold-Water Pipes 

It is very difficult to obtain a satis- 
factory painted surface on cold-water 
pipes, because of the condensed mois- 
ture which collects on them, The 
water should be run out of the pipes 
and a thin coat of shellac applied after 
the surface has been dried thoroughly. 
Bronze aluminum, dusted over a pre- 
liminary coat of copal varnish, or over 
the shellac, which dries quickly, pro- 
duces a neat finish— A, Ash mini Kelly, 
Malvern, Pa* 




The Car Automatical!/ Trip* tit* Break- Away Span, Precipitating Itself into the Stream 



POPULAR MECHANICS 






Quickly Made Stand for Lathing 




In lathing I found a stand built up 
on a horse and braced, as shown, to 
be quite con- 
v e n i e n t. The 
laths were 
placed in a bar- 
r e 1 supported 
near the end of 
the platform, 
and could be 
easily taken 
without stoop- 



The Rapid Work of the Lather it Made Even More 
Speedy by the Uae of This Stand 



ing. The platform is light and easily 
moved. It is so cheaply made that after 
a job is finished it can be knocked 
down and only the Horse taken to an- 
other job, if desired. The barrel used 
was a nail keg, like those obtainable at 
most buildings in construction. — John 
S. La Fleur, Haverhill, Mass. 



Safety Guard for Exposed Shafting 

Suitable coverings for exposed shaft- 
ing should be provided as a safety 
measure. If the shafting is already in 
operation and cannot be taken down 




The Workmen ere Protected from Exposed Shafting 
by Pipe Coverings 

handily, a pipe may be cut into halves 
longitudinally in a keyseating machine 



and the parts clamped together with 
straps of sheet iron, when in position. 
A typical installation is that between 
bearing stands, to which the pipe is 
braced with brackets, as shown. Ex- 
posed ends of shafting are protected 
with a pipe and cap, as detailed. 



Locating Trouble in Automobile 
Starters and Generators 

After a season’s use, the automo- 
bile starter and generator should be 
carefully examined to make certain 
that its efficiency is up to standard. 
The starter may lack the necessary 
turn-over torque, especially when the 
engine is cold and spinning is difficult. 
The generator may heat up rapidly or 
fail to charge the battery properly. 
Before taking the motor or generator 
apart, go over every external connec- 
tion to see that there are no grounds, 
breaks, or shorts. Examine the starter 
foot switch to make sure that the 
electrical contacts are in good condi- 
tion. Note, also, the condition of the 
battery, whether it needs water or acid 
and that its voltage is sufficient. As for 
the generator, pay special attention to 
the relay to see that cutting-in occurs 
at the proper engine speed. This speed 
should average eight or ten miles an 
hour, for most generators. If trouble 
is experienced with the sticking of 
relay contact points, a small flat file 
should be used to smooth the contacts, 
care being taken to see that they meet 
evenly. An ordinary finger-nail file 
will serve the purpose. Still failing to 
locate the trouble, inspect the machine 
internally. As a rule, very little diffi- 
culty may be traced to the field coils, 
but a close examination of the arma- 
ture and commutator is suggested. 

Bad sparking at the brushes is gen- 
erally a sign of high mica. A ground 
in the armature winding is caused by 
contact of the winding with the arma- 
ture core. A careful examination 
should show the weak point in the 
insulation. 

The last test to be made is for 
broken lead wires. Substitute a small 
piece of sheet metal for one of the 
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brushes, so that only one commuta- 
tor bar at a time is touched. A sin- 
gle dry cell should then be connected, 
through an ammeter, to the metal 
brush and to the next carbon brush. 
Turn the armature very slowly by 
hand, so that the metal brush may 
make sure contact with each commu- 
tator bar in succession. Unless the 
design is very special, there will be 
two lead wires soldered to each bar. 
A reduced deflection will indicate a 
break in one lead, and no deflection, a 
break in both, when the metal brush 
passes over the bar to which the faulty 
leads belong. — K. M. Coggeshall, 
Webster Groves, Mo. 



Triangle Holder Aids in Inking 
Drawings 

It is often desirable, for rapid work 
in tracing, to draw ink lines with a 
triangle over lines that are wet. It is 
hard to do this without making blots. 
I made a protector, as shown, with 
which it is easy to move the triangle 
over wet lines, at the same time 
keeping it at right angles to the T- 
square. The device is made of metal, 




FRONT VIEW SIDE VIEW 

The Device with the Triangle in It is Moved in the 
Usual Manner 



sheet aluminum being preferable. The 
size may be varied, that indicated 
being suitable for smaller triangles. — 
Howard Scott, Jersey City, N. J. 



CA smooth, well-tinned soldering iron 
transmits more heat than a rough or 
dirty one. 



Traveling Pulley-and-Hanger Support 
at Anvil 



In the small forge shop where long 
pieces must be handled occasionally, 
as well as in the shop where drills and 




This Support was Made for Handling Long Rock 
brills, and Has Many Other uses 



similar tools are sharpened, the pulley- 
and-hanger arrangement shown in the 
illustration is convenient. The rod on 
which the pulley travels is supported 
from the joists. A forged hanger sup- 
ports a chain sling which is adjustable 
to various sizes and shapes of work. — 
John E. Cahill, Jr., New York, N. Y. 



Orchestra-Pit Rail Used as Speaking 
Tube 

Musicians and the leader in an 
orchestra often wish to communicate 
with each other, which in a large 
orchestra is inconvenient. By cutting 
1-in. openings in the pit rail at each 
player’s chair in a local theater, and 
connecting the rail to a tube at the 
leader’s station, means of communica- 
tion was provided. At more expense, 
speaking tubes may be installed along 
the rail, but the plain openings proved 
a success. — Jack Wolmer, Marion, Ind. 
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Remedy for Unreliable Auto-Oiling 
System 

Many small automobiles are equipped 
with a constant-level splash system of 
engine lubrication in which a shaft- 



small quantity of oil to be pumped out. 
When this is then closed, the oil flows 
through the discharge pipe, whether 
the stoppage was due to an air lock or 
to dirt. — Victor W. Page, Bristol, 
Connecticut 




Frequent Stoppage of the Oiling System was Over- 
come by the Installation of a Drain Cock 



driven gear pump draws oil from a 
chamber cast in one piece with the 
lower part of the crank case. This 
pump discharges the oil through a cop- 
per tube to a sight-feed fitting on the 
dash, from which it goes to the crank 
case by gravity. In one such case fre- 
quent stoppages of the oil flow were 
experienced, and when the parts were 
cleaned, little dirt was found, and the 
system worked temporarily on re- 
assembly. An air lock was found to 
be responsible, and the change shown 
in the diagram was made to overcome 
the difficulty, the old arrangement at 
A, and the new at B. 

A change in the piping was made, 
as shown, the other fittings being un- 
disturbed. The regular discharge fit- 
ting was attached with a tee. A pet- 
cock was placed opposite the discharge 
and an operating rod for it was run up 



Testing the Atmosphere in Polishing 
Rooms 

A test for detecting metallic dust in 
the atmosphere of a polishing room 
may be made by placing a lighted 
Bunsen gas burner in the middle of 
the room, about 4 ft. from the floor. 
When steel and iron particles float in 
the atmosphere, the dust comes into 
contact with the flame, as indicated by 
the sparkling of the flame. The presence 
of brass dust is indicated by an intense 
greenish color. This simple device is 
valuable for the inspection of blower 
systems, intended to clear the air. 



A Workbench for Use Singly or in 
Multiple 

This heavy workbench was designed 
for use in engine houses and small rail- 
road shops where room is at a pre- 
mium, and can be adapted for the use 
of machinists, carpenters, pipe fitters, 
boilermakers, and other mechanics 
who need a substantial bench. It ac- 
commodates four men, but can be ar- 
ranged to be used in two sections. 
Two drawers are provided for each 
workman, and also a large cupboard 
with a screened door. The construc- 
tion is such that the bench can be made 
quickly by machine or hand process. 




A Substantial Workbench of This Type may be Used in Single or Double Units for Heavy Shop Work 



to the top of the engine. As soon as and there are no out-of-the-way comers 
the oil feed stops, it is but a minute's to catch dirt. — Joseph A. Long, Son- 
work to open the petcock, and allow a bury, Pa. 








By L, B. ROBBINS 



T HE building of this 16-ft, power 
boat of the catamaran type, in- 
\rtlves no special skill in boat construc- 
tion, and It is designed to be made 
without the bending of planks, ribs, 
etc., by mechanics having only a fair 
knowledge of handwork with tools, 
The craft is for use on fairly smooth 
water, and with a 4-hp, motor, develops 
a speed of 15 miles an hour. For 
greater speed with a more powerful 
motor, the size of the catamaran must 
be correspondingly increased. The 
bottoms of the hulls have steps, 
turning them into simple hydroplanes, 
and increasing their speed quality, 
fhe open structure simplifies the 
mounting of the power plant and its 
driving connections, as compared with 
conditions met in ordinary motor* 
boats. The perspective sketch in the 
headpiece of this article, and the plan 
and elevations, Figs, 1, 2, and 3* show 
the general arrangement of the parts. 
Cut the sideboards from %-in, pine. 
They fit between the top and bottom, 
and over the ends. Begin the con- 
struction with the hulls, detailed in Fig, 
4, All of the wood used should be 
first-quality stock. Plane the edges 
square, and fasten the 1-in, battens 
into place with screws* applying white 
lead under them, on the inside of each 
sideboard* except at A, Fig, 4, where a 
bulkhead supports the structure, 
Coat the inside of the sides with 
marine paint. 

The bow piece R is of oak, 2 in, sq, 
and 1 ft. 1V& in, long* and the stern 
piece C is of 1-in. pine. Fit the pine 
bulkhead A water-tight, the rear sur- 
face of it Hush with the step. Fasten 
the end and how pieces, and the deck 
board, painting the inner surfaces. 
Use 2-tn, brass screws* countersinking 



the heads, and place a strip of muslin 
soaked in white lead between all joints. 

Cut the holes B t and fit them with 
plugs. These holes are for filling in or 
pumping out ballast to distribute the 
weight properly. Scrape off the excess 
white lead, sandpaper the surfaces, and 
fill the screw holes with white-lead 
putty* and apply two coats of marine 
paint to the bulls. Next construct the 
deck of matched boards mounted on 
two 2 by 6-in, spruce timbers, 16 ft, 
long. These must be of fairly straight 
grain* and of very good quality. Set 
the timbers on edge and taper them to 
5 in. at the ends, into a truss effect. 
Place the timbers, as indicated, 2 ft. 
apart* arched edges uppermost, and 
nail on the %-in, matched pine deck 
boards 3 ft. long. Leave 1 ft of the 
timbers uncovered at the ends. Leave 
two openings forward, the size and po- 
sition of them depending on the motor 
used. The center of the engine bed is 
4 ft, 6 in. from the bow and heavy 
boards are laid for its support. Notch 
the timbers* 6 in. from the ends* and 
fit them with iron straps, bolted on, as 
detailed, to accommodate the support- 
ing end shafts. 

An old automobile seat and round 
gasoline tank is mounted on the frame* 
as shown* making certain that the bot- 
tom of the tank is higher than the 
carburetor of the motor. The seat and 
lank are set about 10 ft. 6 in, from the 
bow, to obtain an even distribution of 
weight. An auto steering wheel and 
column, fitted with a 4mm* 

“i 
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keyed in place, is used. A bracket near 
its base supports the post. 

The deck is next fitted to the hulls. 



The installation of the motor will 
depend upon its style and size. The 
usual connections of the gasoline sup- 




The Hydroplane Catamaran la an Interesting 
Craft, the Making of the Supporting Structure 
Being Quite Simple as Compared with the 
Building of Ordinary Motorboat Hulls 

ply and electrical equipment are. 



I | TD ( jh 1 | ' 1 D c \ of course, provided. The batteries 

r 2“ of* — p i- cr —I*- 2-(f -*■}•• 2* -</' —|*- 2 -o" -4*-2’-<r -•p 2-<r -*}•- 2f-o“ -*| and coil arc placed under the seat, 
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Fig. 4 

Fyc plates, as shown, hold the end rods 
carrying the long timbers. The plates 
are secured with screws, 6 in. from the 
ends of each hull. An 8 -ft. length of 
J^i-in. galvanized - iron piping is 
slipped through the sets of eyes, and 
through the notches of the deck tim- 
bers ; cotter pins hold the piping in 
place. The straps at the ends of the 
timbers keep the deck frame in posi- 
tion on the piping. 

Two rudders of thin oak or of sheet 
metal, as shown in Figs. 1 and 2 , are 
hinged to the inner edge of each hull. 
An angle of strap iron at the upper 
edge of each rudder is bolted loosely to 
a bar of iron or wood, so that the rud- 
ders operate together. The steering 
rope is rigged through pulleys, as 
shown, and wound around the drum on 
the steering column. 



and the wire connections carried 
in rubber hose. Heavy oak or ash 
engine timbers are bolted to the 
flooring for the engine bed, ar- 
ranging the pitch so that the propeller 
will rest about (> in. under water. Bolt 
the hanger for the propeller shaft to 
the floor boards, as shown in Fig. 1 . A 
spray hood, of canvas over an iron 
frame, or of sheet metal, protects the 
motor. 



Punching Hard Sheet-Rubber Washers 
by Hand 

Vulcanized, or hard, sheet rubber 
may be worked with shears or ordinary 
leather punches, using stock Vs in. in 
thickness, by gently heating the part 
to be cut, and sometimes heating the 
tool also. To cut a hard-rubber 
washer from a piece of flat stockr * 
two leather punches, a large on* 
out the blank, and a « m < 
punch out the c* 
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stock on a flat piece nf lead* or other 
fairly soft metal, heated just suffi- 
ciently to cause the rubber to become 
pliable, so as not to crack when the 
punch*strikes it The washer will cool 
flat if laid on a flat surface* Hard- 
metal tubing is suitable for cutting the 
stock, if properly sharpened, and other 
shapes may also be cut, — F. L. Whit- 
aker, Qlney, 111. 



Padded and Flexible Paper Weights 

For weighting large maps and draw- 
ings, standard square 2 or 2%-in. nuts, 
with a layer of cotton waste or cloth 
padding, about % in. thick, evenly 
wrapped about them and covered with 
strong paper or cloth, are excellent and 
inexpensive. A smooth leather bag, 3 
in. square, filled with small lead shot 
or dry sand and securely sewed, makes 
a good paper weight that is very flex- 
ible, and if accidentally dropped on a 
drawing, does it no injury. 



Tool Holder for High-Speed Steel 

By the use of this tool holder, high- 
speed steel need not be broken into 
short lengths, 
but may be fed 
forward as re- 
q u i r e d. The 
holder was de- 
si g n e d for a 
medium -sized 
lathe tool post, 
and the device 
may b e m ade 
strong enough 
for use on a 
shaper or planer, 
and to withstand 
heavy cuts. ft 
consists of two 
sliding members 
of machine steel, grooved to fit the tool 
steel, as indicated at A, and is clamped 
in the tool post in the usual manner — 
C A. Gilson, Niles, Mich. 

C Undue forcing in photo development 
is jndirated by a tendency of the fixed 
the wash water. 



Detachable Hauling Brackets on 
Passenger Auto 

Two simple methods of adapting an 
automobile quickly for business pur- 




Thes* Devices Are Useful in Carrying Pipes, Ladders, 
Fish Poles, end Similar Articles 



poses are shown in the sketch. The 
S-shaped wrong ht-iron hooks, padded 
in cloth or canvas, are used by a 
plumber to convey long sections of 
pipe handily. The brackets are used 
by a paper hanger in transporting scaf- 
folding. They are made of wrought 
iron, as shown, to conform to the axles 
of the car. — G. A. Luers, Washington, 
District of Columbia. 



Hay Carrier Rigged to Handle 
Excavation Dirt 

In digging a cellar under my house, 
how to remove the dirt was a problem. 
I made a track for my hay-carrier 
tripping pulleys and hanger of 1 by 4 - 
in. boards, I then made a strong box, 
1 by 214 by 3 ft. in size, and attached 
it to the carrier in such a way that by 
loosening a hook it would dump easily. 
With this arrangement one man took 
out an average of 7 cu, yd, a day.— 
J, H. Knight, Cumberland, Ohio. 
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High and Low Water-Level Indicator 

This easily made water-level indica- 
tor is in daily use and was worked out 
by me. Where the supply tank is lo- 
cated so that it is not visible from the 
pump house, such a device is reliable 
and convenient. Branch wires from an 
ordinary lighting 
circuit are run 
to the tank and 
to the pump 
house, office, 
etc., as desired. 
The copper float, 
at A, is fastened 
to a rod, B, to 
which are at- 
tached the plates 
C, with an insu- 
lating strip be- 
tween them. The clamp and the hole 
in the tank act as guides to hold the 
rod in a vertical position. When the 
tank is full the lighting circuit is closed 
by bridging the space at the contacts 
D and E, lighting the white globe. 
When low water is indicated, the space 
at F and G is bridged, and the red 
globe is lighted. — James E. Noble, 
Toronto, Can. 
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Device for Tapping Small Machine 
Parts 

A machine which was found useful 
in tapping quantities of small parts is 
made as follows : 
Turn off one 
side of each of 
three 5-in. 
grooved pulleys, 
at an angle of 
45°, making 
cone -shaped 
wheels. Re- 
move the chuck 
from a breast 
drill, and thread 
one end of a : Y\ 
by 12-in. shaft 

S>UL VltW ^ - , _ _ 

to fit it. Upon 
this shaft mount two of the pulleys, 
4 in. apart, facing each other, and 
equally distant from the center. A 




second shaft, at right angles to the 
first, takes the third bevel pulley at 
one end, the pulleys being facqd with 
leather. The leather is drawn tightly 
over the shellacked face of each pul- 
ley, bound down at the back with wire, 
and later trimmed off. A wooden 
frame of 2 by 4-in. stock forms the 
support of tho two shafts, which run 
in pillow blocks. The shaft carrying 
the friction wheel is belted to the 
source of power and runs continu- 
ously, while the chuck shaft runs 
ahead when pushed in, and reverses 
when pulled in the opposite direction. 
The speed should be about 200 to 250 
revolutions per minute. — Dexter W. 
Allis, Whitman, Mass. 



A Caliper with Locking Scale 

Mechanics who have had experience 
with calipers will readily perceive the 
advantages o f 
the indicating 
feature of this 
homemade cali- 
per. I made this 
instrument o f 
wood for gaug- 
ing the top and 
back of a violin 
in course of con- 
struction, and it 
has many other 
uses. The legs 
A and B are fitted together at the lap 
joint C with a washer, and secured 
with a screw and knurled nut. The 
movable arm D is made of sheet metal, 
and is swung from the bolt that se- 
cures the legs, the thumbscrew locking 
the arm of the scale E. The latter is 
a piece of sheet metal fastened to the 
leg A, and its extension, with screws. 
A pointer is also fastened to leg B. 
When the caliper is completed, the 
pointer D is locked against arm A, and 
the indicating marks scribed deeply on 
the pointers. A scale may also be 
marked on the part E. Ordinarily, the 
arm D is clamped on E, as desired, the 
opening gauged by the pointers*. — 
William A. Robinson, Waynesboro, 
Pennsylvania. 
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Repairing Small Tire-Tube Punctures 

Many automobile-tire repairmen, in 
repairing a pinhole puncture, use a 
patch several times as large as the in- 
jury. This requires very heavy pres- 
sure to obtain a smooth surface. A 
better way is to trim the hole just 
enough to remove all ragged edges. 
Clean it thoroughly and apply cement. 
When the cement has dried, force a 
small thread of gum through the hole 
with an awl, trimming it flush on the 
outside. In curing, use just enough 
pressure to hold the tube firmly on the 
tube plate; tracing cloth laid on the 
plate insures a smooth surface. 



Automatic Poultry Feeder with Clock 
Control 

Uniform quantities of feed may be 
fed to poultry with a minimum of at- 
tention by the person caring for them, 
if the simple arrangement shown in 
the illustration is installed in the poul- 
try house or yard. The grain or other 
feed is placed in the metal hopper, the 
device being supported on the rafters 
or other suitable support. The hinged 
door at the bottom of the hopper is 
controlled by a trigger, connected to 
the clock alarm winder by a cord. 
When the alarm is released, the cord 
is wound on a spool fixed on the alarm 
winder, and the trigger is freed. The 
feed falls to the conical spreader, and 
is scattered to the ground. 

The hopper may be made in various 
sizes, and several may be rigged with 
the same clock control. It is mounted 
on a % by 9 by 18-in. board, on one 
end of which the clock is fastened, by 
a strap of iron. The spreader is sup- 
ported from the board by metal rods. 
The hole in the bottom of the hopper 
is 2 in. in diameter, and the spreader 
is 12 in. wide. 

A spool is secured to the alarm 
winder of the clock and the cord con- 
trolling A wound on it. 

" * alarm 

the 



and releasing the trigger, and feed. 
The fowls soon become accustomed to 




DETAIL OF CLOCK 

The Poultry Peed is Scattered on the Ground from 
the Suspended Hopper and Spreader, When the 
Alarm Mechanism Releases the Trigger 

the ringing of the alarm, and respond 
to it quickly. — C. C. Holmes, Detroit, 
Michigan. 



Ball Bearings Overcome Thrust in 
Gear Shaft 

The countershaft in the gear box of 
a motorboat power piant was subjected 
to a great end thrust when the gears 
were engaged. This caused consider- 
able wear on the gear box, as indi- 
cated. Hardened steel balls were 
placed at each end of the countershaft, 
slightly countersunk holes being pro- 




vided in both the shaft and the hous- 
ing. They took up the thrust in both 
directions, eliminating 
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Handle Forms Coupler for Train of 
Trucks 



By arranging the tongues of shop 
trucks so that they may be set in 




sockets on the rear of similar trucks, 
forming a train, one man can handle 
a number of them when empty. The 
end of the tongue and the socket are 
protected by metal fittings. — J. J. 
O'Brien, Buffalo, N. Y. 



An Adjustable Hay Shed 

As a protection for hay stacked in 
the field, the hay shed shown in the 
illustration proved effective. It was 
built by setting four heavy cedar poles 




.**oV 



The Roof is Raised and Lowered by Sliding It on 
the Poles, in Which Heavy Supporting 
Bolts are Inserted 

in concrete at the four corners of the 
stack and then constructing a roof to 



slide up and down on the poles. A 
desirable location for the haystack 
from year to year was determined up- 
on, and the shelter built at that place. 
Holes were bored 2 ft. apart in the 
supporting poles, and the roof is set 
at various heights by means of bolts 
placed in the holes. The roof is of 
comparatively light construction so 
that it is not difficult to raise or lower 
it. The tops of the poles are guyed 
together by means of wire braces. — W. 
E. Frudden, Charles City, Iowa. 



Fumigating Plants with Tobacco 
Smoke 

The accumulation of insects or scale 
on plants should be held in dheck by 
fumigating them, 
at intervals. An 
efficient means 
o f overcoming 
the pests is by 
the smoke of to- 
bacco. A suita- 
ble arrangement 
whereby this 
ca n be done 
either in the house or outside, is shown 
in the sketch. Bore 1-in. holes in the 
top of the box, and cut an opening in 
the end to admit a saucer. Make a 
cloth bag to be slipped over the box 
and tied closely, inclosing the plants, 
which are set on the box, above the 
holes. Light the tobacco on a saucer, 
and put the latter through the open- 
ing, so that the smoke may rise around 
the inclosed plants. The bag is care- 
fully taken out of doors to remove the 
smoke remaining in it. A light fumi- 
gating performed twice is better than 
fumigating heavily, with possible in- 
jury to the plants. — F. H. Sweet, 
Waynesboro, Va. 



Paper Drinking Cups as Containers for 
Wood-Finishing Materials 

In a shop where many kinds of 
stains, paints, etc., are used, consider- 
able time and material are wasted in 
cleaning bottles, cups, or other con- 
tainers. A satisfactory solution of this 






POPULAR MECHANICS 



2931 



problem is the use of paper drinkingf 
cups. They cost less than one-half 
cent each, and may be thrown away 
after being used once, or used several 
times for the same kind of stain. — P. 
Gaffney, Chicago, 111. 



Leather Covering for Auto Magneto 
Coupling 

In an automobile, a small leather 
covering over the coupling connecting 
the magneto to«the engine is desirable. 
The dirt and grit will in this manner 
be prevented from working into the 
parts of the coupling. The boot is 
made of thin flexible leather, formed in 
the shape of a tube, and clamped to the 
two shafts by means of soft-iron wire. 



Extension for Drafting Board 

A drawing board of considerable size 
was found too small for drawings 
which were to be made from time to 
time, and an extension was built, 
which could be removed quickly. The 
wood used was the same as that in the 
board, and the ends were fitted with 
cleats, to prevent warping, and to pro- 
vide a good edge for the T-square. 
Metal straps hold the sliding pieces 
under the board. The extension is 
held rigid by two deep dowels, set in 
the joined edges. Hooks hold it firmly 




The Sliding 8 trips are Pastened on the Lower Side 
of the Board, and the Hooks Hold the 
Extension in Place 



against the edge of the board. When 
not in use, the sliding strips are kept 
under the board. — Ralph W. Sherman, 
Burlington, N. J. 



Proper Care of Automobile Springs 



A practical illustration of the care of 
automobile leaf springs is that fre- 
quently employed on racing cars, the 




The Leaves should be Properly Released, and Not 
Pried Apart with a Cold Chisel 



springs being wrapped with heavy 
cords to crowd the faces of the leaves 
firmly together, increasing the fric- 
tional contact, as shown in the sketch. 
Mechanics, with a hammer and cold 
chisel or crowbar, sometimes pry 
apart the leaves of the springs to lubri- 
cate them. This method often pro- 
duces permanent sets or bends. The 
correct method of separating the leaves 
is by releasing the clips and staybolts, 
and placing a jack between the frame 
and floor to raise the load. Beeswax, 
or this and powdered resin, heated, is 
suitable for the springs, if applied as 
suggested. The unsightly sagging rear 
of many cars is often caused by failure 
to maintain proper contact between the 
leaves, and in some instances by abuse 
through methods of lubrication. To 
insert a lubricant, such as oil, between 
them, may cause distortion and fre- 
quently broken springs. 



<TA strip of canvas glued in several 
layers to the flanged driving pulley of 
a motorcycle overcomes the slipping 
of the belt. 
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List-Printing Machine for Use with 
Rubber Type 

It was found difficult to print a long 
list of names by the use of the flat type 




This Printing Device was Made for Duplicating Lists 
Names, and Mas Other Uses 

board ordinarily used with rubber type, 
and, since many copies were to be 
made, the machine shown was devised. 

It requires a comparatively small ink 
pad, and the rollers for the type can 
be used fur many forms of this kind 
of printing. The rollers were spaced 
on their circumferences so that the 
lines of type registered properly in the 
forms to be printed, which were ruled. 
Ordinarily it will be necessary to space 
the type lines at standard spacings, or 
at spacings determined upon for special 
reasons. The type may be glued 
directly to the rollers, or to .paper 
strips, which are then mounted on the 
rollers. The type rollers are inked by 
felt -covered ink rollers mounted in a 
hinged metal angle. The printing 

device is carried 

on a sliding 
block, fitted into 
a groove on the 
baseboard. 

The detailed 
construction of 
the printing de- 
vice is shown in 
the sketch, A is 
the sliding piece 
which engages the grooves of the base- 
board. One butt hinge, B, and half of 
another, are fastened with screws, The 
half hinge carries the shaft C, which 
is the pin of the hinge. A strip, D, 



holds the angle E, carrying the ink 
rollers F, They are held at proper 
pressure on the type by the spring at 
lit and are kept from dropping between 
the rows of type by small flanges at 
— ■ their ends, bearing on the wooden 

edge of the type rollers. 

The printing roller is set firmly 
on the shaft. The first printing 
line is indicated on the side of the 
roller, as a guide in starting the 
impression, the roller being “spot- 
ted” by the fingers of the right 
hand, which holds the handle. 
The handle G is pushed forward, 
and the additional sheets arc fed 
against the guide strip with the 
left hand. The coil spring holds 
of the printing roller off the paper 
on the return stroke, and tends 
also to make the impressions more 
nearly uniform on the forward stroke. 
— T. T. Sturgeon, Los Angeles, Calif. 





Repairing Leaky Copper Heater Coils 

Leaky or burned -out copper water- 
heating coils, such as are used in most 
water tanks, can 
^copper con. (| be repairc d 

either by braz- 
ing a small hole, 
or, in case of 
large leaks, a 
new piece can be 
inserted. The 
burned-out part 
is sawed off, as at A, the shading in- 
dicating the burned-out section. Dis* 
carded coils from which good parts 
may still be cut, are used in repairing. 
One of the ends to be joined is spread 
with the round head of a machinist’s 
hammer, as at B. The other end C is 
set into the funnel-shaped part, and. 
backed with asbestos sneering, is put 
tinder the blowtorch flame. At white 
heat, using plenty of borax, the spel- 
ter is introduced about the joint, flux- 
ing with the copper. At the same 
instant, the flame must he shut off, to 
avoid melting the copper coil. Heater 
coils repaired in this manner are nearly 
as good as new. — Ralph W. Tillotenn* 
Eric, Pa. 
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Keeping Down Dust on Concrete 
Floors 

Mopping of some types of concrete 
floors is objectionable because the 
water is retained for a considerable 
time, causing dampness. In other in- 
stances the floor wears off, producing 
a disagreeable dust. By cleaning the 
floor thoroughly, and painting it with 
several coats of boiled linseed oil, al- 
lowing plenty of time for them to dry, 
the surface becomes filled. It wears 
to a smooth polish and the floor may 
be kept clear of dust easily, by mop- 
ping it. 



Steam-Operated Flue Cleaner 

A handy labor-saving device was 
rigged up by a fireman in a local boiler 
room, the details of which are given in 
the sketch. The boiler it is used on is 
16 ft. long, with 56 flues 3 V*» in. in 
diameter, and it is quite a job to scrape 
the flues twice a week with the usual 
scraper. To make this steam-operated 
flue scraper, he used 2-in. seamless 
steel tubing, cut 17 ft. long. On each 
end he fitted a cap, and a packing nut 
on the forward end. Next he molded 
a piston of babbitt metal, 3 in. long, 
cutting grooves for two rings taken 
from a small motorcycle engine. A 
hole was then tapped at each end of the 
17-ft. tubing for the steam pipes. A 
piece of V-j-in. pipe was attached at the 
back end, with a suitable fixture to 
fasten to a steam hose. Two three- 
way lever cocks were attached as 
shown, and Vi -in. pipe run from the 
lever cocks to the forward end. A 
%-in. pipe was used as a piston rod, to 
which the scraper was fixed. 

In use, a rope is fastened to the end 
bearing the scraper, as shown, and run 
through a small pulley fastened to the 
ceiling. The scraper is started in the 
tube, and then the operator simply 
holds against the cylinder and opens 
the end cock, permitting the steam 
to drive the scraper through the flue. 
Then he opens the same cock to the 
exhaust position, and at the same time 
turns steam into the cylinder through 



the other cock, which forces the 
scraper back. By means of the rope 
and pulley, all flues are quickly 




sioe view 




reached. The device is used at from 
40 to 90-lb. pressure, as the firemen 
find convenient. — R. S. Matzen, Fort 
Collins, Colo. 



Depth Gauge on a Hand Saw 

In making the saw cuts for joints in 
•timber, much time can be saved, and 
the job made more nearly uniform, by 
using a depth gauge on the hand saw. 
A simple contrivance for this purpose 
is made by clamping a steel square on 
the side of the saw, as shown. By 
adjusting the square properly, cuts 
may be made which are deeper on one 
side than on the other. When this 
kink was used by a carpenter recently, 
his fellow workmen immediately fol- 




lowed suit by rigging up devices in 
imitation of it. — J. V. Romig, Allen- 
town, Pa. 



2jm 



POPULAR MECHANICS 

A Molding Head for the Circular Saw 

By CHARLES A. KING 



T HE modern circular-saw table, 
with its tilting top, its ripping, 
cutting-off, and mitering devices, and 
its movable throat, is an almost indis- 
pensable tool, but its possibilities either 




zdzd mm m 

Fio.4 

The Molding Head Is a Useful Addition to the Cir- 
cular Saw Table, Especially in the Small Shop 

are not realized or are ignored in many 
smaller woodworking shops. A variety 
of jigs and attachments for the circular- 
saw table may be made which will 
greatly broaden its range of usefulness. 
'The head herein described, if accurately 
made, with knives properly shaped, 
tempered, and balanced, will be found 
efficient fur many purposes. 

The low cost of making a head of 
this sort, compared with the cost of the 
patented heads upon the market, will 
permit several of them to be made and 
kept on hand for special work ; they 
are especially valuable in small shops, 
where there are no machines but a cir- 
cular-saw table. 

In making the head, select a well sea- 
soned piece of maple, or other very hard 
wood, a little less in thickness than the 
width of the knife it is expected to 
carry, and cut it to a circle a little 



larger than the desired dimensions, 
about 5 in. Bore a hole in the center 
of this circle, to fit the spindle of the 
saw arbor. The roughly shaped head 
may then be placed upon the spindle 
and the collars set tightly up against 
its side. A rest for a turning tool 
should be devised, and, after starting 
the machine, the edge may be turned 
until the head is of the desired size. 

Remove the head from the spindle 
and draw diagonals, as shown in Fig. 
1, at angles of 45° with the direction of 
the grain, and indicate the portions to 
be cut off at the upper and lower edges. 
Cut away the segments, and straighten 
the edges until they are parallel with 
each other and square with the sides of 
the head. 

Locate upon each side of the center, 
and 1% in. apart, the centers for two 
%-in. holes, which pass through the 
head at right angles with the direction 
of the grain of the wood. These must 
be placed at exactly the same distance 
from the center, and bored carefully 
from each side until the holes meet. 
Cut out places for chip clearance, as 
shown, making the cut at right angles 
with the straight surfaces. 

Fit a %<rin. bolt of proper length into 
each hole, and place a washer and nut 
on it. The head should now be put in 
place and the machine started up to 
see if the head runs smoothly. Usually 
there will be no trouble, but-if the head 
jumps it should be balanced by boring 
small holes in the wood upon the heavy 
side until it runs with little or no vibra- 
tion. If the bare head runs as it should, 
but vibrates when the cutters are in 
place, it will be known that the trouble 
is with them. 

The cutters may be ground, or 
forged, from regular sizes of tool-steel 
blanks, as indicated in the sketch, but 
if such are not available, heavy worn- 
out files may be used. The knives 
should be slotted to permit endwise 
adjustment. 

If it is desired to make a grooving 
head, the straight cutter should be Vic 
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in. narrower than the width of the de- 
sired groove; the other, being the lip, 
or scratcher knife, should project 
slightly beyond the edge of the straight 
knife, to perform the same function as 
the lips of an auger bit, which enter the 
wood ahead of the cutters, to prevent 
the latter from tearing the grain of the 
wood. 

The points of the lips may be swaged 
so that only their ends will come in 
contact with the wood, as friction of 
the wood against the back of their 
edges may injure the temper. The 
form of the bottom cutter may be 
varied within a wide range of designs, 
suited to other work than cutting 
grooves. For instance, one shaped like 
Fig. 2, used with a lip cutter, will make 
a good design for a checkered panel, 
like Fig. 3; or the panel may be car- 
ried diagonally over the knives, making 
diamond-shaped checks, and by using 
different-shaped knives, the head may 
be adapted to a number of decorative 
and constructive uses. If a groove nar- 
rower than the thickness of the head is 
to be cut, the knives will have to be 
made long enough to cut the depth of 
the groove before the head reaches the 
surface of the wood. 

Knives may be made in pairs, for 
molding the edges of shelves, for panel 
moldings, surface moldings, quarter- 
rounds, and scotias, as indicated in Fig. 
4. One essential in the fitting of each 
pair is that they balance perfectly, as 
otherwise it will be impossible to make 
even fairly smooth work. 

The head described is % in. thick, 
but it may be made as thick as the dis- 
tance between the collars upon the 
spindle will permit, and in some cases, 
the knives may project beyond the 
sides of the head. 

A head of this type, 5 in. wide, if 
fitted with slotted adjustable knives, 
will make a satisfactory jointer or 
molding head, which can be used in 
many ways. An arrangement of 
springs, or pressure bars, may be de- 
vised which will hold the wood firmly 
against the knives and reduce the vibra- 
tion of the wood to a minimum, besides 
giving added safety to the operator. 



Rack and Case for Sterilizing Shop 
Goggles 



In a shop where the workmen were 
required to wear safety goggles at 




various times, a number of pairs were 
provided for general use. For hygienic 
reasons these were sterilized before 
being used again. A tin-lined tank, 
mounted on a bracket support, con- 
tained the sterilizing fluid, and the 
goggles, after being removed from the 
fluid, were placed on a rack, made of 
%-in. wood, as shown. — B. A. Donley, 
Renovo, Pa. 



Comb Used as Ruling Pen 

In an emergency a fine-toothed comb 
will serve as a ruling pen for drawing 
two or more 
parallel lines at 
one operation. 

Five-lined music 
scores, cross-sec- 
tion and profile 
papers, borders 
for drawings, 
and various 
classes of deco- 
rative designs can be made with this 
device. Bevel slightly the edges of the 
teeth in contact with the paper, to 
give straighter edges to the lines. The 
teeth on one side of the comb, cut down 
to half length, afford a multiple stylus 
for making carbon copies. — H. L. 
Wiley, Portland, Ore. 






